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PREFACE 

This  appendix  describes  the  status  of  fish  and  wildlife  resources  which  areasso- 
ciated  with  the  petroleum  industry in  the  Gulf of  Mexico;  the Santa Barbara  Channel  andadjacent 
waters; and in  Cook  Inlet. Alaska. 

TheGulf  of  Mexico  isan  ecosystem  with massiveenergycapabilities.The natural- 
ly generated  energy,  a product of the rich  nutrient systems  of  the  estuaries,  coastal  wetlands,  and 
shallow  warm waters, is  manifest  in  enormous  and  diverse  plant  and  animal  populations.  That  the 
Gulf  region  had a  similar  energy  capability in the  geological past is evidenced by its  life  product - 
the  hidden  resources  of oil  and gas. 

provide  valuable food  and  nursery  habitat  for many  estuarine-dependent  species of  fish and 
More than seven million acres of wetlands, lakes, ponds,  bayous,  and  estuaries 

shellfish,  and  spawning areas for  others. 

The  coastal  wetlands and water areas are, at times,  inhabited by some of the 

States. The  offshore  barrier  islands  are  used  extensively for feeding  and  nesting by terns, gulls, 
largest concentrations of waterfowl,  shorebirds,  and  fur  animals  found  anywhere  in  the  United 

pelicans,  and  colonial birds, in addition  to a  great  number of wading  bird species. Large  pop- 
ulations  of  rails  and  gallinules  inhabit the marshes,  and  a  variety of shorebird  species  nest on  the 
offshore  islands  during  the  summer. 

The  fishery  resources of the Gulf of  Mexico  constitute  one of the largest known 
fishery biomasses in the  world.  For  more  than 10 years, the  fishery  of the  Gulf of Mexico has  pro- 
vided at least 25% of  the  United States total harvest, with  more than  1/5 of the  United States total 
landed  in  the 425-mile coastal zone  between  Pascagoula,  Mississippi,  and  Port  Arthur, Texas. 

Further.  the greatest concentration  of  offshore  oil  industry activity in the  world  has 
been  established in  theGulf  coastal  region,  consisting  of:  more  than 18,000gas  and oil well  com- 
pletions  offshore  Louisiana  and Texas; nearly 2,000 offshore  platforms,  well  jackets  and  support 
structures in  Outer  Continental Shelf waters; more  than 5,000 miles of  pipeline  in the Gulf  of Mex- 

total  production  of  more  than 4 billion  barrels of crude  oil  and 19 trillion  cubic feet of  natural gas 
ico,  extending  more  than 70 miles  into  the  Gulf  and  into  water depths  greater  than 300 feet; and 

from  offshore areas during  the  lifetime to-date  of  offshore  operations. 

solid substrate  where none  existed  previously,  from  which has  evolved  a totally  new  marine 
In the Gulf  of  Mexico,  petroleum  platforms have provided  millions of square feet of 

ecosystem. These platforms  have  been  instrumental in the  attraction  and  establishment of some 
fish  species  either not present  or not taken  previously in northern  Gulf waters, and  have  led to the 
creation  of  a  major  salt water sport  fishing  activity.  Concurrently,  the  commercial  fishing  industry 

dustry  operates and  waterfowl continue  to  winter in abundance. 
has consistently increased its annual  harvest from the same waters in  which  the  petroleum in- 

Apart  from  the  presence  of  the  petroleum  industry in the  Gulf  region,  and  its 

and wildllfe resources must be considered.  Many  marine  species  may  be  affected  to some degree 
relationship to surface values, the accidental loss of petroleum  and  subsequent  effects  upon  fish 

by  petroleum,  but is probable  that  only a  few  are  particularly  vulnerable,  especially  seabirds  and 
their  habitats,  shellfish grounds,  and  inshorespawning areas. 
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Channel.  for  the  most part,  experience  an  essentially  neutral  relationship.  The  area is rich in fish 
The  petroleum  industry  and  the  fish  and  wildlife resources of the  Santa  Barbara 

and  shellfish,  and  supports  a sport  and  commercial  fishery.  Birds  are  abundant on the  Channel 

a  California  Department of Fish  and  Game  Study  from 1958 to 1961, to determine  the  influence of 
Islands, where substantial marine  mammal  populations  will also be  found.  The area was thesiteof 

offshore  petroleum  platforms on marine  life. They concluded  that  "there was no evidence of 
deleterious  effects from  any  part  of  the operation. The  entire  operation was clean,  and  the  island 
towers served to enhance the  habitat.  Many  fishes were attracted to the  installation,  and a heavy 
encrustation of various  organisms  developed on the  structures. This  encrustation  included  such 
animals as kelp  scallops,  barnacles, and mussels, which added greatly to the  available fish  food. 
Further, washed drill  cuttings  deposited on the  bottom as these sites were neither  deleterious  nor 
beneficial to the  marine  life  in  the  area." 

waterfowl  and seabirds, which  on  occasions number in the millions;  is a  permanent  residence  for 
Cook  Inlet  supports,  or is,  a  periodic  habitat  for  populations of various  species of 

sea otters ~ occasionally  for sea lions;  its beaches provide  razor  clam  habitat;  its  waters  support 
thriving  fishing  industries  involving  shrimp,  king, snow and  dungenesscrabs,  salmon  and  herring, 
an extensive  recreational  fishery;  and  the  oil  industry,  which  is  the  primary  economic  activity in the 
Inlet. 

economic activity in dollar value, and may  increase  substantially through  the  next  decade. At the 
The  petroleum  industry  in  the  Cook  Inlet basin  far  outdistances  any  otherprimary 

same time,  fisheries,second in  rankof theresource-based industriesofthearea,  haveexperienced 
a  nearly steady-state economic  condition  during  the past ten years. The  petroleum  industry has 
expanded rapidly  from  exploration and early production  in  the late  1950s to large-scale produc- 
tion  from  eight  major  oil and  gas fields and several smaller ones by  the 1970's. 

Although  petroleum  industry  activity is centered in the  upper  Inlet. many  miles 
removed  from  the  bulk of these  resources, i t  does share the same waters which  ebb  and  flow past 

occupies  the  upper  Inlet  along  with  a set net  salmon  fishery. 
and over  them: is surrounded  by  hundreds  of square  miles  of  valuable  waterfowl  habitat;  and 

In the  final analysis,  there  are  many  facets of the  association  between  fish  and 
wildlife resources  and  the offshore  petroleum  industry.  The issue is not whether the  petroleum in- 
dustry has been of any  direct  benefit to the  faunal  resources  of  the  region,  but  whether it has  been 
possible, in total  for  platforms, oil, fish,  shrimp,  and  waterfowl  toco-exist in  aviabie relationship. 

The  record  is clear that,  on  the basis of  supply  and demand, these  resources have 
not  been  unduly stressed; a high degree of compatibility  has  existed;  and  all  objectives  have  been 
met - seafood  and oil Droduction. 
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INTRODUCTION -THE GULF OF MEXICO 

estuaries,  bayous,  inlets,  and  wetlands, is an  ecosystem with massive  energy  capabilities.  The 
The Gulf of Mexico,  ringed  on three  sides with  thousands  of square  miles of bays, 

naturally generated  energy, a  product  of the rich  nutrient systems of those  estuaries,  coastal  wet- 

tions. That the  Gulf  region  had  a  similar  energy  capability  in the geological past is evidenced  by 
lands,  and  shallow  warm  waters, is manifest  in  enormous  and  diverse  plant  and  animal  popula- 

its  life  product - the hidden resources of  oil  and gas. 

factor  contributing  to a concentration of commercial  fish species. Further,  more  than seven million 
The nutrient  laden shallows of the  Outer  Continental Shelf Gulf waters are a prime 

for  many estuarine-dependent  species of  fish  and  shellfish,  and  spawning areas for  others. Abun- 
acres of  wetlands, lakes, ponds,  bayous,  and  estuaries'  provide  valuable  food  and  nursery  habitat 

dant  food and  shelter  also are available for  migratory  waterfowl  and  many  other  wildlife species. 

The  coastal  wetlands  and  water areas are, at times,  inhabited  by  some  of  the 

States. The offshore  barrier islands  are used  extensively for feeding  and  nesting  by terns, gulls, 
largest concentrations  of  waterfowl,  shorebirds, and fur  animals  found anywhere in the United 

pelicans,  and  colonial  birds,  in  addition  to  a  great  number  of  wading  bird  species.  Large  popu- 
lations of rails  and  gallinules  inhabit  the  marshes,  and  a  variety of shorebird species  nest  on  the 
offshore  islands  during the  summer. 

The fishery  resources of the Gulf  of  Mexico,  particularly  those  limited  largely to 
the Outer Continental  Shelf,  constitute  one of the  largest  known  fishery  biomasses  in  the  world, 
exceeded only  by those of the  Peruvian  coast.  For  10  years,  the commercial  fishery of the  Gulf  of 
Mexico has provided at least  25% of the United States total  harvest,  with  more  than 1/5 of the 
United States  total  landed in the  425-mile  coastal  zone  between  Pascagoula,  Mississippi,  and 
Pori Arthur, Texas.2 

In a capsule,  the  waters  over  the  Outer Continental Shelf of the Gulf of Mexico 
and adjacent  coastal  zone  comprise, produce,  or  sustain: 

- the  second  largest  estuarine area on the  North  American  Continent. 

- the second  largest  fishery  biomass known anywhere in  the  world 

- more  than 30% of the  United States' total  fishery harvest during  the past 7 years, 
exceeding 40% in 1971. 

- a  marine  sport  fishery  involving more  than  2  million  fishermen  in 1970, and 

since 1960. 
resulting  in  a  catch  estimated  to  be in excess of 300 million  pounds  annually 

- approximately 400 species of birds. 

-wintering  grounds  for  more  than 6 million  migratory 

- twenty-five  National  Wildlife  Refuges,  numerous  State  and  private  refuges  and 
sanctuaries,  and  one National Park. 

- intermittent or  permanent  range of numerous species of  fauna  considered rare or 
endangered,  including: 4 species of  mammals, at least  12 species of  birds, three 
species of  reptiles,  and  one  specie of amphibian. 

- a  furbearer  population  capable of sustaining  a harvest  greater than any  compa- 
rable  area  elsewhere in  the  United States. 
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the world has been  established in the Gulf  coastal  region,  comprising: 
Further.  the  greatest  concentration  of  coastal  and  offshore  oil  industry  activity  in 

- more  than  14,000 gas and  oil  wells  in  the  Louisiana coastal marshes 

more  than 18,000 gas and oil  well  completions  offshore  Louisiana and Texas 

- nearly 2,000 offshore  platforms, well jackets  and  support  structures  in  Outer 
Continental Shelf  waters. 

- more  than 5,000 miles of pipeline  in the Gulf  of  Mexico,  extending  more than 
70 miles  into  the  Gulf  and  into  water  depths  greater  than 300 feet. 

- more  than  4,500  miles  of  canals  and  pipeline  rights-of-way  in  the  Louisiana 
coastal  marshes. 

-total  production of more  than 3 billion barrels of  crude  oil  and 19 trillion  cubic 
feet  of natural gas from  offshore areas during  the  lifetime to-date of offshore 
operations. 

It is evident  that  the  enormous  energy and  productivity  of the  Gulf of Mexico is 
manifest in  two  distinct strata, surface  and  subsurface. Yet, a direct  relationship exists between 
surface wildlife resources on  one  hand,  which  periodically  comprise a total  biomass difficult  to 
equal  elsewhere  on  the North  American  continent,  and  on the other, subsurface gas and oil re- 
sources which have proven  enormous  in  volume  and are essential to the world society.  Extraction 

tightly woven proximity  with  the  fish  and  wildlife resources of the  region.  Available  data  indicate 
and  processing  facilities  for  these  latter  resources  and  associated  operations are conducted  in  a 

tenance of economically  and  esthetically  valuable  resources - even where  the  coastal  and  marine 
a high degree of  compatibility  between these industrial  operations  and  the  production  and  main- 

environment has been significantly  altered over more  than a 40-year period. 

of that presence is more  difficult  to  describe,  but  includes an extensive  network of canals and  pipe- 
The  "presence" of  petroleum  operations  in the Gulf  region is obvious.  The  "effect" 

line  rights-of-way in the  coastal  wetlands  of  Louisiana  which  have  contributed  to  altered water 
chemistry  and  movement,  which  in  turn  have  borne  on  the  management  and  harvest  of  oyster 
resources, and  on  the  quality  and  quantity  of  estuarine areas upon  which  fish  and  shellfish are 
dependent.  At the same time,  these  canals  and  waterways provide access to  hunting  and  fishing 
areas within  the coastal  wetlands  which  previously  were  inaccessible  to  sportsmen,  in  addition  to 
xcess for  the  harvesting of fur  bearers. 

substrate  where  none  existed  previously,  from  which has evolved a  totally new  marine  ecosystem. 
In the Gulf,  petroleum  platforms have provided  millions  of square feet of solid 

These  platforms  have  been  instrumental in the  attraction  and establishment of some fish species 
either  not  present or  not  taken  previously  in  northern  Gulf waters,  and  have  led to the  creation of 
a major salt water  sport fishing  activity.  Concurrently, the  commercial  fishing  industry has con- 
sistently increased its  annual harvest from  the same  waters in  which the  petroleum  industry  op- 
erates; waterfowl  winter  in  abundance  (with  populations  largely  dictated  by  environmental  con- 
ditions 2,000 miles to the north);  and wetlands, which bear little resemblence to their former 
undisturbed state, continue  to  provide  habitat  for  one  of  the  highest furbearer  populations  of  the 
country. 
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Apart from  the presence of  the  petroleum  industry  in  the  Gulf  region,  and its 
relationship to surface values, the  accidental loss of  petroleum  and subsequent  effects upon  fish 
and  wildlife resources  must be  considered.  Many  marine species  may be  affected to some degree 

and  their  habitats, shellfish  grounds, and  inshore spawning areas. 
by  petroleum,  but it  is  probable  that only a  few are particularly  vulnerable, especially  seabirds 

the  fish  and  wildlife resources and  the  petroleum  industry  in  the  Gulf. On one  hand some undesir- 
In the  final  analysis,  therefore,  there  are  many facets  of  the  association between 

able changes have occurred in the  Gulf wetlands  which  should  be mincmized in the  future. On the 

development sf energy  sources,  have  been  effected. 
other  hand,  changes which are  extremely  favorable  and  vital,  such as marine sport fishing  and  the 

The  issue is not  whether  the  petroleum  industry has  been  of  any  direct  benefit to 
the  faunal resources  of the  region,  but  whether it has  been  possible, in  total,  for  platforms,  oil, 
fish,  shrimp,  and  waterfowl to co-exist in a  viable  relationship.  Considering  the  broad  spectrum of 
fish  and  wildlife resources and  the  wide  scope  of  the oil industry in the  Gulf  of  Mexico  region,  an 
affirmative  opinion is realistic. 

GAS & OIL EXPLORATION & PRODUCTION 

COASTAL & OFFSHORE  LOUISIANA & TEXAS 

ONSHORE 

of 50 centuries of the  delta  building  process  of the  Mississippi River. They  cover some seven 
The  coastal  wetlands, estuaries  and other  aquatic areas of Louisiana are a product 

million acres', approximately  one-fourth of the  nation's  total  marshland  area,  and  range  in ele- 
vation 2 feet above and  below  mean sea level.  (Figure 1) The  development of these wetlands, 
which  today  comprise  almost  one-third of the  total acreage of Louisiana, was gradual,  based upon 
an  undisturbed  balance  between  the  fresh  water  river,  the  saline  Gulf  of  Mexico,  worldwide 
fluctuations in sea level and  sediment  deposits  from  the  Mississippi River. In contemporary  times, 

and  the  Gulf,  and  most  sediment  transported  by  the river is  now  deposited  in  the deep Gulf of 
human use of  the area has significantlv  altered  any semblance of  a  balance between the  river 

Mexico  or  along  the  Continental  Shelf. 

with a series of dams  upstream on some  of the  significant  tributaries  and  an extensive  system of 
Flooding  has  been  significantly  reduced  by  manipulation of the  flow  of  the river 

levees downriver.  The  Intracoastal  Waterway,  constructed  to  accommodate  shipping,  further 
inhibits  natural  drainage  patterns.  Other  effects  are  related !E agricultural drainage  and  clearing 
in the  coastal zone. 

To these  can  be  added  the  influence  of  the  petroleum  industry  which, since 1927, 
has constructed  more  than 4,500 miles  of  canals,  drainage  ditches,  pipeline rights-of-way, and 
channels for  petroleum  exploration in  the coastal  wetlands of Louisiana. 

Further,  despite  considerable  sediment deposition in recent years and  the  growth 
of subdeltas.  studies indicate  an  annual  land-loss rate  of 16.5 square  miles during  the past 25 to 
30 years. Of this  land loss, the  Department of the  Interior has  reported that 3% to 13% is related 
to onshore  pipelines.  However, Dr.  A. E. Smalley,  Tulane  University,  considers these figures rep- 
resentative of the  effects  of  early  exploration in the  wetlands and  too  high for  current  conditions. 
Offshore  production has not been  associated with  such sediment loss. 
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gross  changes which have occurred are confinement of the  lower  Mississippi  River  to a few chan- 
The  total results of all activities  cannot  be assessed entirely. However,  among  the 

which has proven  markedly  detrimental  to  flora  and  fauna.  These  environmental  alterations  also 
nels discharging  into  the  outer shelf  area,  and  saltwater encroachment  in  the  deltaic estuaries 

involve: loss of fish  and  shellfish  nursery areas from  dredging,  silting, boat traffic, leveeing,  and 
erosion,  with  accompanying loss or  dislocation of sessile  animals and  bottom organisms;  marshes 
that  have  been  destroyed  or  substantially  altered; destruction  or  disruption of surface  movement 
of animals;  and,  damage  by  marsh  buggies  and  other  heavy equipment  to  intertidal areas,  wet- 
lands,  and  shallow  waters  that constitute  integral elements of the  coastal  ecosystem.  (Figures  4 
and 51 

Despite  the  ecological  changes  which have occurred  on  a massive scale in  this 
hignly  unstable  zone,  the  coastal  wetlands  continue  to  demonstrate  an  exceptionally  high  carrying 
capacity for wintering  waterfowl,  and  can be  considered  among  the  better  furbearer  habitats  in 
the United States,  while continuing  to  function as major  fish  and  shellfish  spawning  and  nursery 
areas. 

conducted  in 1927. By  the end of 1970, more  than 15,500 producing gas and  oil wells  had  been 
The  first gas and  oil  exploratory  activity  in  the  coastal  wetlands  of  Louisiana was 

established. 

Crude-producing wells - 10,247' 

Gas-producing  wells - 5.464' 

OFFSHORE 

and  production  activities  in  the  coastal wetlands of  Louisiana.  The  first  offshore  well was drilled 
In 1937, the  industry  moved  into  the  Gulf of Mexico as an  extension  of  exploration 

about  10  miles east of the mouth of Calcasieu Pass, about  one  mile  offshore,  commencing  October 
10,  1937, and  completing  March 11, 1938, as the  discovery  well of the  Creole Field. 

The  first  significant  Louisiana  offshore lease sale  was held  in  August, 1945, cover- 
ing  more  than 129,000 acres in  the Eugene  Island  area. The  first Texas offshore lease  sale  was 
held  approximately  two  years later and  included  more  than 378.000 acres.  For the  next seven or 
eight  years,  Texas exploratory  activity was slow,  contrasted  with  accelerated  activity  offshore 
Louisiana  where  121  oil  wells  and 40 gas wells  had  been  brought in by 1953. 

of the United States  have an  indistinct  early  history because original data did  not separate offshore 
Drilling  and  producing  statistics  on  oil  and gas operations in  the  "offshore" areas 

from  onshore  operations. To clarify  this  situation,  the  Offshore  Operators'  Committee  recently 
compiled data defining  offshore  operations as those  where  the  wellhead is located over water 
beyond  the  natural  shoreline.  Data  are as of January 1, 1972. 

although some exploration has been conducted  in  depths  up  to 600 feet. More  than 5,000 miles  of 
The  majority of the  offshore  wells  have  been  drilled in water  depths  to 150 feet. 

pipelines  have  been  laid,  including  pipelines  interconnecting  many wells, and  an  estimated 3,100 
miles  of  common-carrier  pipelines  to  shore. 
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Wells Drilled 
Oil Gas Dry Total 

Louisiana 

State 
Federal 

Total 

Texas 

State 
Federal 

Total 

Florida 

State 
Federal 

Total 

Gulf of Mexico 

State 
Federal 

Total 

4258 ~ 

1547 
1571 
365 1056 2968 

3273 9102 __ _ _ _ _  
5805 1936 4329 12070 

52 92 292  436 
28 96 187  31 1 
80 188 479  747 
- ~ _ _ ~  

15  15 
2 2 

17  17 
__ __ _ _ ~  

4286 
1599 

1667 
457 

3462 9415 
1363 3419 

5885  2124 4825 12834 
__ ~- _ _ _ _  

‘Petroleum Information3 Oil & Gas Yearbook, 1971, Pet- 
roleum  Gorp.  (subsidiary  of A. C. Nielsen), 1971. 

shore  Louisiana  and  Texas. 
Figures 2 and 3 illustrates  the  present  extent  of  oil  and gas fields  in coastal  and off- 

nificantly  different  in  offshore areas than  in  the  coastal  wetland  environment.Two  importantobserva- 
The  effects  of the  petroleum  industry on the  environment  and  the  resources are  sig- 

tions  can be  made. First,  the  offshore  ecosystem  tends  to  be  more  stable  than  the  estuarine  with 
qualities  permitting it  to  cushion,  absorb,  or  rebound  from  extraneous influences: and,  second,state. 
Federal,  and  industry-imposed  regulations  have  been  enacted  with  full  recognition  of  potential en- 
vironmental  problems  which  the  petroleum  industry may encounter in offshore areas. Compliance 
with those  regulations by the industry has proven  to be  generally  adequate  to  mitigate any acute or 
long-term adverse effects on the  marine  ecosystemP 

tions  formerly  required that stubs of abandoned  wells  be  left  projecting above  the sea floor - 
However, problems have  been  encountered  by  fishing vessels. Federal  regula- 

thus  creating  problems  for  trawlers.  Recent  changes  in  Federal  laws  now  require that stubs be 
removed  below the sea floor.  Further,  unconsolidated  backfills  or  spoil  from new,  buried,  under- 
water  pipelines have, on  occasion, damaged  trawls. 

On  the  other  hand, offshore  platforms have proven  beneficial  by  functioning as 
artificial reefs, with  resulting  concentration  of  fish  and  creation of a significant marine  sport- 
fishing  activity.  The  platforms  have  also  served as refuges  for  commercial  and sport  fishermen 
in  times of stress. 
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THE GULF OF MEXICO COMMERCIAL FISHERY 

nished  more than 25% of  the  tonnage  required  for  United  States  consumption as food  and  for in- 
For the past 10 years the  fish and  shellfish  resources of the  Gulf of Mexico have  fur- 

dustrial  purposes. In 1971, theGulf states led all  regionsof  theunited States in  quantity (2,096,926,000 
pounds)  and  value ($199,851,000) of fish  and shellfish harvested, accountingfor42% and 31% respec- 
tively of the  total  United States catch? ' This is greater  than the  Gulf states record set in 1970. 

in 1971 (Table 1  and  Figure 4), due largely to  growth inmenhadenandshrimpfisheries.The 1.6billion 
Gulf states  fisheries have increased from  only 4%of thetotal  U. S. catch  in  1930to42% 

pound menhaden  harvest in 1971  set a new  record  for  the  Gulf of Mexico.  Fishery  statistics from 1939 
to  the present illustrate the growth  in  the  Gulf fishery, with estuarine-dependent  species  such as 
shrimp,  oysters,  and  menhaden  accounting for  approximately  90% of the  annual  fisheries  value. 

With  a harvest of 1,036 million  pounds  in 1973, Louisiana  ranked  first  in  the50states 

second  ranked  California. 
(Figure5).Louisianalandingsrankedthirdinvalueat98.4milliondollars,behindfirstplaceAlaskaand 

more  than 20 percent  of the  country's  total  fishery  products  are  landed  from  a 425 mile coastal  strip 
Commercial  fishing  occurs along  approximately 1,500 miles of Gulf  coastline  but 

between  Pascagoula,  Mississippi,  and Port  Arthur, Texas, a  region  referred  to as the"Fertile Fisheries 
Crescent".  The  high  poundage  production  in these  waters lies in"industria1"fishand menhaden,  while 
high value lies in  shrimp, oysters,  and  crab.  The area encompasses both sides of the mouth  of the 
Mississippi River, the largest  estuarine  region of the North  American  continent,  except  possibly  for 
Hudson  Bay.  In  world  production  it is second only  to the  Peruvian  coast. 

Although  during  the last century redfish, black  drum,  speckled  trout,  and  flounder 
were the  principal  commercial  fish harvested from bays and  estuaries of  the  Gulf coast, few of them 

more tonnage of fish  for  human  consumption  in the  Gulf  region thandoesthecommercialfishery. 8 

have been  widely  accepted as food  fish  along the Gulf.  The  sport  fishery may produceseveral times 

dustrial"  fish.  The latter. often  referred  to as "trash fish," comprise  a  substantial  portion  of  the  Gulf 
The  most  important  fin-fish harvested in recent  years  have  been  menhaden  and "in- 

fishery. with  approximately 100 million  pounds  caught  and processed on  the  Missisippi  and  Louisiana 
Coasts annually. Common and flat croaker constituteabout half the weight. A portionofthe industrial 
fish harvest is  shipped  frozen  to  northern  mink farms  while  the  balance is processed  and  canned for 
the  pet  food industry.8 

The menhaden fishery, beginning  but  notdeveloping  during  World War 11, was revived 

a  market in paints, waxes, cleansers, lipstick, margarine,  lubricants,  and  leather  dressing.  The meal 
in 1948 and  grew until  Gulf  productionexceeded 1 billion  pounds  in  1964and 1966. Menhaden oil finds 

and protein derivatives  are commonly used in animal feeds, especially for  poultry. 

The  numbers  of  people  and vessels occupied in  Gulf  commercial  fishing has in- 

stantially,  and  harvesting  operations have  been altered  materially  with  changes in  fishing gear. 
creased  slightly  during  the past  20years.  However, thegross  tonnage of thevessels has increased sub- 

evidence that any  species is being overharvested. At the same time, it  must  be  acknowledged  that  the 
Despite  the  impact  commercial  fishing  exerts  upon  Gulf  marine  resources,  there is no 

climbing rate of harvest  does not  reflect  a  continuing  increase in  the  populations of the harvested 
species.  Rather, theascending scale  tends to  imply that fishery  stocks are maintaininga  reproductive 
rate  adequate to  sustain  populations greater  than are being  harvested  annually.  There is no evidence 
to  the  contrary.  Further, based upon  experimental  trawls  in  the  Gulf  by  the  National  Marine  Fisheries 
Service, it has been  estimated  that  the  catch could be increased  substantially  without  affecting  the 
base of the  fishery  resource. j 1  

estimable toll  by Russian, Japanese, and  Cuban vessels beyond  the 12 mile  territorial  limit. I t  is known 
However,  added  to  the  harvest  by  American  commercial  fishing  interests is the in- 

that fishing fleets from these countries are substantially  utilizing  blue  and  white  marlin,  swordfish, 
tuna,  and  sailfish, but the  impact on total resources is unknown. 



YEAR STATE 

1939 Florida, West 
Alabama 
Mississippi 

Texas 
Louisiana 

GULF  TOTAL 

1940 Florida, West 
Alabama 
Mississippi 
Louisiana 
Texas 

GULF  TOTAL 

1945 Florida, West 
Alabama 
Mississippi 
Louisiana 
Texas 

GULF  TOTAL 

1950 Florida, West 
Alabama 
Mississippj 
Louisiana 
Texas 

GULF  TOTAL 

Table 1 
FISHERY STATISTICS OF THE GULF STATES 

VARIOUS  YEARS, 1939-1973 

FISH  SHELLFISH TOTAL N0.1) VESSELS 
OPERATING UNITS~) 

1,000 LBS. 1,000  LBS.  1,000  LBS. FISHERMEN MOTOR  GROSS TONNAGE MOTOR OTHER 
BOATS 

56,987  3,833  60,820  9,3492) 2262) 3,9792) 2.7982) 3.58721 
5,077  4,042 
9,874  14,852 

9,120 
24,726 

1,229 43 476  303  434 
2,692  192  2,340  63 1 579 

4,840 
2,080  125,646  127,725  5,362  246  2,125 

12,585  17,425 
1,683  1.313 

1,920  69  715  573 354 
78.858  160.958  239,816  20,552  776  9,635  5,988  6,267 

5,052  4.1  74  54,676 8.9022) 
4,462  6.882 1 1,344 

1992)  3.5052)  2.5972) 2,9672) 
1,134 

25,678 
41  517 379 534 

12,324 38,002  1.877  243 389 238 
914 

2,962 
125,713  126,627  4.858  288  2,449 

3,037  16,332  19,369  1,538  69  715  475  185 
1,490 1,173 

39,143  165,425  250.018  18.309 840 10,148  5,330  5,097 

63,551 
6,884 

5,771  69,322  8,9022) 1992) 3,5052)  2,5972)  2,9672) 

58,288  12,499 
8,252 

70,787 
15,136 1,167  66 906  375 434 

1,669  215  2,701  602 
3,434 160.468  163,902 

127 
6,253 

5,153  16.780  21,933  2,215  427  265 
486 

1,635 
5,933 

203 
1,779  2,600 

137,310  203,770 341,080 19,626  1,169  15,260  5.780  6,393 

45,989 
3,313 

16,024  62,013  7,352 674 
7,675  10.988  1,300 86 

8,726 996 3,145 
1,355 

70,130 
508 256 

14,008 
216,143  100,107 

84,138 
316,250 

2,594  32 1 5,357 690 163 
8,206 882 12,267  2,245  1.382 

50,926 46,326 97,251 4,315 74 1 15,176 93 1 255 

386,501 184.140 570,641 23,767 2,704 42,881 5,370 5,201 

21 Toral for both easr and wesr  coasts of Florida. 
I /  Starting in 1953, the Gulf Total represenrs the  number exclusive of duplicarion, ;.e., a vesel or fisherman  coonred only once if aperaring in both starer 



YEAR STATE 

1951 Florida, West 
Alabama 
Mississippi 
Louisiana 
Texas 

GULF  TOTAL 

1952 Florida, West 
Alabama 
Mississippi 

Texas 
Louisiana 

GULF  TOTAL 

1953 Florida, West 
Alabama 
Mississippi 
Louisiana 
Texas 

GULF  TOTAL 

1954 Florida, West 
Alabama 
Mississippi 
Louisiana 
Texas 

GULF  TOTAL 

Table 1 [cont) 
FISHERY STATISTICS OF THE  GULF  STATES 

VARIOUS  YEARS, 1939-1973 

FISH SHELLFISH TOTAL  N0.1) VESSELS 
OPERATING UNITS~) 

1,000 LBS. 1,000 LBS.  1,000  LBS. FISHERMEN MOTOR GROSS TONNAGE MOTOR OTHER 
BOATS 

- - 101,135 

13,506 - - - - 
- - 137,485 - - - - 
- - 

- - - -~ - 
- 

292,4053)  102,0293)  394.7343) - - 
- 
- 

- 
- - 

- 122,725 - - - - - 

532,623  226.884  759,507 - - - - - 

50,249 
3,821 

57,778  108,027  6,426 
8,343 1 1,964 

600 - 678 2,047 

67,493  10,247 
1,412  134  412 350 

77,740 2,674 
314,411  105,318 

404 - 393 157 
419,729 7,294  777 

70,020  1,514  141.962  4.595 85 1 
2,204  964 

- 820 41 1 

-~ 

- 

505,794  253,628  759,422  21,359  2,359  47,476  4,507  3,929 
. - ~  

47,079  50,442  97,521  8,024 952 - 
4,287 7.937 

2,120  1.181 
12,224  1,243  124 

106,250 10,494  116,744  1,943 
512  198 

288 
276.594 100,006 . 376,600 

554 194 
7,494 866 - 2.751  170 

- 
- 

57,269 94.343 151,612 5,696 995 - 1,251 252 

491,479 263,222 754,701 23,498 2.948 60,917 7,188 1,992 



YEAR  STATE 

1955 Florida, West 
Alabama 
Mississippi 
Louisiana 
Texas 

GULF  TOTAL 

1956 Florida, West 
Alabama 
Mississippi 
Louisiana 
Texas 

GULF  TOTAL 

1957 Florida, West 
Alabama 
Mississippi 

Texas 
Louisiana 

GULF  TOTAL 

1958 Florida, West 
Alabama 
Mississippi 

Texas 
Louisiana 

GULF  TOTAL 

Table 1 (cont) 
FISHERY STATISTICS OF THE  GULF STATES 

VARIOUS  YEARS. 1939-1973 

FISH  SHELLFISH  TOTAL  N0.1) VESSELS 
OPERATING UNITS~) 

1 , 0 0 0 ~ ~ ~ .  I,OOOLBS. 1,000 LBS. FISHERMEN MOTOR GROSSTONNAGE MOTOR OTHER 
BOATS 

49.827  55,929  105,756  8,094  1,107  2,087 903 
3,571  9,870  13,441  1,297  139  465  194 

166,019  17,118  183,137 2,084 319 506 215 
303,942  93,261  397,203  7,419 884 2,702  107 

72,421  130,101  4,601 872 1,035  122 
581,039  248,599  829,638  22,821  3,081  65,937  6,795  1,541 

50,973  56,621  107,594  8,483  1,050  2,682 
3,158  9,162 12,320 

1,059 

219,197  13,743 
1,269 158 

232,940 
469 

2,799 
187 

327,444  81,216 
552 

408,660 
52 1 173 

7,716 
71,943  66,317 

1,004 
138,260 

2,609  27 
4,761 990 1,106  55 

672.715  227,059 - 899.774 23,318  3,092  67,267  7,387  1,501 

57,291  51,984  109,275  8,070  1,126  2,437 
3,100 8,788 

739 

194.81 1 
1 1,888  1,209 177 

12,849  207,660 
453  194 

168.651 
3,100 

54.149 222.800 
555 522  163 

7.444 946 2.437  37 

57.680 

~ ~~~ 

.. ~~ ~ _ _  

62,327  77,983  140,310  5,360  1,300 754 58 
486,180  205,753  691,933  22,591  3.201  73,445  6,603  1,191 

. -  
__  _ _ ~ ~ _  

68,407  58,178  126,585  7,502  1,194  2,219  719 
3,395 

196,623 
6,948 
9,199 

10,343  1,268 206 
205,822 

445 
3,094  558 563 

169 

257,163  59,887  317,050  8,330 
122 

73,197 
1,214 

75,840  149,037  1,672 81 1 39 
2,719 

6,375 
73 

598,785  210,052  808,837  22,294  3,507  82,627  6,757 1.1 22 

1 )  Starting in 1953, the  Gulf  Total represents the number exclusive of  duplication, i.8.. a vessel or fisherman counted only once if  operating in both states. 



YEAR STATE 

1959 Florida, West 
Alabama 
Mississippi 
Louisiana 
Texas 

GULF  TOTAL 

1960 Florida, West 
Alabama 
Mississippi 
Louisiana 
Texas 

GULF  TOTAL 

Table 1 (cont] 
FISHERY STATISTICS OF THE  GULF STATES 

VARIOUS  YEARS, 1939-1973 ' 

FISH SHELLFISH TOTAL N0.1) VESSELS 
OPERATING UNITS?) 

BOATS 
1,000 LBS.  1,000  LBS.  1,000  LBS. FISHERMEN MOTOR GROSS TONNAGE MOTOR OTHER 

81,267  50,620  131,887 
4,016  10,006 

7,748  1,748  2,908 
14,022 

453 
1,377 234 

238,281  14,666  252.947 
486 161 

3,032  558 624 
468,230  77,528  545,758 

158 

123,164  87,173 
8.784 

210,337 
1,362  2,733 

6,068 
64 

1,628 747 12 
914,958  239,993  1,154,951  22,955  3,678 88,774 7.468 818 

67,815  67,720  135,535  7,613 
3,268 

1,111 
8.838 

3,001 
12,106 

402 
1,448 

297,975 
234 

16,239  314,214 
502 

2,987 
154 

505 
485.01 1 

937 
81,400 566.41 1 

153 
9,379 

151,203 
1,415 

86.481  237,684  1,591  765 13 
3,292 

5,929 
65 

1,005,272  260.678.  1,265,950  23,077  3.429  145,952  8,285  787 

1961 Florida, West 66,231  59,148  125,379 
Alabama  3.582  4,876 

7,389  1,141 
8,458  1,439 200 

Mississippi  381,528  10,161  391,689  3,080  567 
Louisiana  593,591  54,743 648,334 8,417  1,131 

2,946  229 

998 
525  176 

147 
3,563  60 

Texas 140,501  62.751  203,252  5.845  1,594  79 1 28 

GULF  TOTAL 1,185,433  191,679  1.377.1  12  22.244  3,267  140,456  8,571 640 

1962 Florida, West 
Alabama 

68,600 
4,253 

51,007 11 9,607  7,874 1,116  3,361 222 
4.828 

Mississippi  360,988 
9,081  1,375  183  545  119 

9,086  370,074  3,196 
Louisiana  702,062  64.478  766,540 

554  1,013 
8,613 

123 

Texas 
1,117  3,796 

110,248  61,860  172,108  5,332  1,324  1.168  45 
130 

GULFTOTAL 1,246,151  191,259  1,437,410  26,390  3,219  137,368  9,639 638 

I /  Starting in 1953. the  Gulf  Total represents the number exclusive of  duplication, ;.e., a vessel or fisherman counted onlv once if operating in both states. 



YEAR STATE 

1963 Florida, West 
Alabama 
Mississippi 
Louisiana 
Texas 

GULF  TOTAL 

1964 Florida, West 
Alabama 
Mississippi 

Texas 
Louisiana 

GULF  TOTAL 

1965 Florida, West 
Alabama 
Mississippi 
Louisiana 
Texas 

GULF  TOTAL 

1966 Florida, West 
Alabama 
Mississippi 

Texas 
Louisiana 

GULF  TOTAL 

FISHERY STATISTICS OF THE  GULF  STATES 
Table 1 (cont) 

VARIOUS  YEARS, 1939-1973 

FISH  SHELLFISH TOTAL  N0.1) VESSELS 
OPERATING UNITS~)  

1,000  LBS. 1,000 LBS.  1,000 LBS. FISHERMEN MOTOR GROSSTONNAGE MOTOR OTHER 
BOATS 

68,500 56,183 
4,832 10,056 

124,683  7,835 
14,888 

1,148 
1,791 

3,072 224 

326,143  15,170  341,313 
268 

3,121 
632 117 

650,672  101,612 
593 

752,284 
1,940  129 

10,205 1,498 4,212  114 
90,476  75,868  166,344 6,005 1,419 1,276 42 

1,140,623  258,889  1,399,512  24,483  3,369  142,809 9,992 626 

69,040 60.6 19  129,659  8,584  1,278 

319,365 
5,081  9,986  15,067 

12,533 33 1,898 
1,733 251 
3,068 585 

618,080 78,060  696,140 10,407  1,602 

3,391  187 
564 113 

4,289 128 
899 120 

73,152  71,918  145.070  5,997  1,479  1,056  47 
1,084,718  233,116 1,317.834  25,171  3,582  151,665  10,149 595 

69,854  66,452  135,866 
5,854 

8,342 
11,935 17.789 1,854 

1,255  3,307 114 
316 

355.763 12,622  368,385 
552 107 

704,845  82,242 
2.874 552 

787,087 
972 

10,556 
52 

1.585 
68.839 85,509  154,348  6,210  1,499  1,228 36 

4,495  144 

1,204,715 258,760 1,463,475  25,571 3,683 162.820 10,536 453 

7 1,696  54,279  125,975  7,997  1,279 

258,603 
6,459  14,103  20,562 

11,250 
2,084 

269,853 
389 

580,315 
2,987 

76,519  656,834  10,523  1,616 
568 

3,079 65 
583 95 

1,973 41 
4,506 38 

45,512  77,432  122.944  6,273  1,552  1,245 43 
962,585  233,583  1,196,168  25,309  3,782  177,124  10,366 282 

1 )  Starting in 1953, the Gulf Total represents the number exclusive of duplication, i.8.. s verrel or firherman counted only once i f  operating in both state$. 



YEAR  STATE 

1967 Florida, West 
Alabama 
Mississippi 
Louisiana 
Texas 

GULF  TOTAL 

1968 Florida, West 
Alabama 
Mississippi 

Texas 
Louisiana 

GULF  TOTAL 

1969 Florida, West 
Alabama 
Mississippi 

Texas 
Louisiana 

GULF  TOTAL 

1970 Florida, West 
Alabama 
Mississippi 
Louisiana 
Texas 

GULF  TOTAL 

FISHERY STATISTICS OF THE  GULF  STATES 
Table 1 (cont) 

VARIOUS  YEARS, 1939-1973 

FISH  SHELLFISH  TOTAL N0.1) VESSELS BOATS 
OPERATING UNITS’) 

1,OOOLBS. 1,OOOLBS. 1,000 LBS. FISHERMEN  MOTOR  GROSSTONNAGE  MOTOR  OTHER 

68.224 46,184 114,408 7,788 1,277 
7.51  1 18,901 26,412 2,130 418 

247,632 14,427 262,059 3,140 545 
547.255 92.420 639.675 11,062 1,698 

3,143 26 
566 

1,197 
99 
34 

4,626 40 
29,162  109,065  138,227  6,741  1,794  1,073  49 

899,784 280,997  1.180.781  25,923  3.968  200,916  10,600 248 

71,750 
8.010 

47,543  119,293 
18,650 

7,319 
26,660 

1,394 
2,195 480 

225,539  15,113  240,652  3,306 
662.220  93.749 

665 
755.969  11.000  1.734 

2,606  38 
561  82 

1,249  16 
4.520 40 

56,989 90,732 147,721  6.989  1.903  1,219  46 
1,024,508  265.787 1,290.925  25,470  4,237  226,255  10,131  222 

-__. 

~. 

70,319 
11,131 

46,206 
17,384 

294,860 
896,231 

12,076 

78.561 
106,929 
80,809 

1.351.102 263.404 

116,525 7,223 1,299 64,268 2,685  28 
28,515 2,290 520 28,233 570 93 

306,936 2.900 551 30.370 1.199 12 
1,003,160  10,929  1,766  107,224  4,837 52 

159,370 6,681  1,917  120,7  17 953 50 

1.614.506 25.048  4,316  234,993  10,222 235 
- 

61,830 54.659 116.489 6.933 1,209 58.852 2,599 18 
12.895 16,725 29,620 2,042 46 1 25,615 609 84 

210,634 12,392 223,026 2,848 536 29,762 996 1 

995,946 11  1,306 1,107,252 11,228 1,956 122.282 4,341  40 

1.329.763  293.618 1.623.381  29.362 5,981 353,505  9.390  165 
48.459  98,537  146,996  6.31  1  1,819  116,994 845 22 _ _  



YEAR  STATE 

Table 1 (cont) 
FISHERY STATISTICS OF THE  GULF STATES 

VARIOUS  YEARS, 1939-1973 

OPERATING  UNITS' 
FISH  SHELLFISH  TOTAL  NO.' 

1.000 LBS. 1,000 LBS. 1,000 LBS.  FISHERMEN MOTOR  GROSS  TONNAGE  MOTOR  OTHER 
VESSELS BOATS 

1971 Florida,  West 63,204  44,282 107,486 6,798 1.189 
Alabama 15.1 36 19,101  34.237 

59.881 2.51 7 10 
1,958 

Mississippi 384.467 
470 

12.436 
27.1 85 598 

396.903 
82 

Louisiana 1,273,944 1 16.888  1.390.832  11.088 
2.657  443  27,623  1,022 

1.808 
3 

125,414  4,426  36 
Texas 

GULF  TOTAL 
69.715 

1,806,465 
97,468 

290.641 
16711 83 

2,096,641 
7,076 

24,810 4.31 5 
2,046 

253.863 
135.689 

9.41 0 
881  10 

141 

1972 Florida.  West 
Alabama 

63.966  44,235  108,201 

Mississippi 245.948 
15,768  20,274  36.042 

Louisiana 962.71  9 
10,724  256,672 

109,536 
Texas 

1,072,255 

GULF  TOTAL (Prelim) 1,295.157 
6,756 

292,751 
107.982 11 4.738 

1.587.908 NA NA  NA  NA  NA 

1973 Florida,  West 64.801  44.399  109,200 
22,026 14.723  36.749 

261,002  6.692  267.694 
936,003  99.956  1.035.959 

Alabama 
Mississippi 
Louisiana 
Texas 7.341 

GULF  TOTAL  (Prelim) 1,291.1 73 
90,528 

256,298 
971869 

1.547.471 NA NA NA NA NA 

1974 



Figure 4 
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Figure 5 
FISHERY STATISTICS 

FOR LOUISIANA 
1939-1974 
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OYSTERS 

The only oyster  species  harvested from  Gulf  waters  commercially is the common 
Virginian  oyster,  Crassostrea  virginica.  The  prime  production  centers  for  this  oyster are widely 
separated, the Louisiana  coast  and  Chesapeake  Bay. This species probably  constitutes  the  greatest 
mass of any  mollusc  on  the  Gulf  coast.  Buried reef  masses  are quite extensive as deep as 30 feet 
Although less abundant at greater  depths,  they are known  to  extend  to 80 feet.  Carbon  dating has 
shown that all beds at depths  of  about 30 feet are  about 6.000 years old,  which corresponds 

flourished. 
with an  apparent  rapid rise in sea level about  the same time.  From  that  time  on  oysters have 

The  importance of salinity  to  the  distribution of marine organisms is well illus- 
trated  by  the  oyster.  Although  this  animal  will  apparently  live  and  reproduce at  sea  water 
salinities,  it  grows, lives, and  reproduces  best  under  estuarine  conditions, at salinities  from  about 
10 to 30 ppt (seawater is 30-35 ppt). Oyster  larvae  move into  and  maintain themselves in  the bays 

Thus,  larvae appear to  select  the  salinities at which  the species will  do best. The  distribution of 
by  dropping to  the bottom  during  the  falling tide  and swimming  upward  with  the  rising  tide.I2 

three  Gulf coast  oyster  species from  the  mouths  of bays to far inland  in  the estuarine  waters is in 
a sense foreshortened  on  oil  well  platforms  in  the  open  Gulf  some  miles offshore.'  The  surface 
waters are of  low  salinity,  and  the oyster grows  here  on  the  templets  of  the  platforms. At  lower 
levels, in water of oceanic  salinity,  oysters  not associated with estuaries  may  be  found. 

United States. They have been in use for  more  than  a  century,  and have  been  dredged  annually 
The  Louisiana seed oyster  reefs east of the  Mississippi  are  probably  the  best in the 

for seed oysters  for more  than 50 years. The  annual  removal  supplies seed for  hundreds of oyster 
leases both east and west of  the  Mississippi River. Production  of these seed reefs was studied  more 
than 20 years ago,  and  the  present  condition  compares  favorably  with  that of the  early  study  period. 

to the  present has shown  remarkable  stability  throughout  the  production areas. (Figure  5),However. 
The production  and harvest of  oysters in the Gulf  of  Mexico  from the late 1800s 

within  the  past 20 years some significant changes in  oyster  culture have occurred, due  largely  to 

from shallow to deep water.  Recently,  major  silting  and  salinity  problems have arisen in slack water 
widespread  environmental  alterations.  Prior  to 1950, it was possible to work  oysters  year-round, 

and  oysters  must  be  moved more  frequently in order  to  maintain  production. 

out  growing areas, the result of levees,  pipelines.  oil  well  locations,  and  navigational  channels. 
Many of these  problems  are  related  to  changes in fresh water movement  through- 

Further,  the  quality  of  oysters  is less than i t  was 30 or 40 years  ago.  Oysters  generally  cannot be 
grown  to "extra  select"  size  due to predation  and  disease,  phenoma  often  associated  with  increased 
salinity.'2 

In general,  oysters  are  marketed at about  2  years of age.  Spawning  normally  occurs 
during  spring  months.  The  fertilized eggs, hatching  into larvae in less than 12 hours,  attach  to some 
solid  substrate;  rock, piling,  surface  of  another  shell,  etc., or are lost. Shells  and  other  surfaces 
covered with  oil  and greasy  materials  in  polluted areas  are not suitable  for the attachment of 
larvae.'* 

Oysters are dredged  at  about 14 months (2'% - 3 inches)  and  moved  to  a  growing 
area for about 6 months.  The  harvesting  season  generally  runs  from  January  through  March. 

oyster production in coastal  Louisiana  waters. All  indications are, however,  that production  in  this area 
Statistics, although  indicative, cannot  beconsidered  anentirely reliableindexof gross 

has been fairly  consistent  since 1938, the year of the  first  offshore  petroleum  well.  The 1968 oyster 
harvest of 13.1 million  pounds,  valued at $5.3 million, was  exceeded only  by the 1939 catch of 13.5 
million pounds. The lower  harvest of 9.1 million  pounds in 1969 resulted  from  extensive  damage in- 
flicted  on the  oyster industry  by  hurricane  Camille  in  August 1969, '' an  influence  which  carried over 
into 1970. (Table 2, Production areas on the  Louisiana  coast are shown  in  (Figure 6). 
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YEARS 

1 880 
lago 
1902 
1911 
1923 
1930 
1931 
1932 
1934 
1936 
1937 
1938 
1939 
1940 
1945 
1950 
1951 
1952 
1953 
1954 

1956 
1955 

1957 

1959 
1960 

1962 
1961 

1963 
1964 
1965 
1966 
1967 
1968 
196921 
1970 
1971 

1958 

Table 2 
OYSTER  HARVEST IN THE  GULF STATES1 1 

(In Thousands of Pounds] 
VARIOUS  YEARS, 1880-1973 

FLORIDA, 
WEST ALABAMA MISSISSIPPI LOUISIANA TEXAS 

GULF 
TOTAL 

270 

3,057 
1,611 

1,140 
1,053 
1,501 
1,406 
1,109 
1,357 

917 
817 
858 
742 
669 

1,496 
87 3 
68 1 
542 
564 
668 
630 
856 
710 
795 

1,415 

3,255 
1,931 

4.952 
4.282 
2,793 
2,789 
4,157 
4,578 
5,317 

327 
1,506 
1,088 
1,162 

730 
287 

a59 
769 

392 
992 

1,235 
1,359 

936 
1,606 
2,070 
2,191 
1,842 
1,450 

739 
1,581 

770 
1,291 

458 
895 

1,169 
509 
443 
995 

1,005 
492 

2.087 
1,304 

1,212 

1.358 

62 
2,008 
5,989 
1,621 
4,224 
4.896 
3.438 
5,222 
4,904 
5,771 

12,894 
2,241 
7,706 
2,270 

265 
508 
28 

318 
23 

976 
1,731 

846 
862 
579 
333 

2,391 
3,241 
3,073 
4,679 
4,829 
2,695 
2,232 
3,786 
3,786 

3,392 

12,419 
4,119 
4.846 
3,590 
2,978 
5,592 
5,743 

10,222 
8.048 

13.586 

9.884 
8,715 
8,164 

1.189 

4.830 

12,412 

11,402 
9,435 
8,361 

10,056 
9,396 

10,489 

9,667 
8.31  1 

10,139 
10.160 
1 1,563 
11,401 
8,343 
4,764 

13,121 
7,742 

8,265 

325 
2,133 
1,661 
1.766 
1,742 
1,157 

981 
1,312 

823 
1,190 
1,356 

987 
1,297 

719 
125 
456 

982 

828 
1,068 

699 
543 
986 
953 
31 1 

1,411 
2,296 
1,096 
1.210 
2,618 
3,357 
4,836 
4,725 
3,553 
3,302 

10,658 
2,173 

16,624 
18,108 
1 1,868 
12.688 
10,185 
11,149 
13,556 

24.184 
14,246 

16,036 
24,380 

13,970 
17.584 

12,292 
11,519 
14,637 
12,835 
11,444 
13,881 
13,514 
14,306 
10.407 
13.721 

18,240 
16.098 

18.838 
24.138 
23,385 
19,155 

21.747 
17,183 

26,738 
4.91 2 48 1  1,430 9,178 3,764  19,765 
3,573  279 548 8,639  4,675  17,714 
3.529 250 1.21  5  10.528 

1972lPrelim) 3,288 
4,744 20.266 

1973 (Prelim) 2.409 5 90 61 1 2.348  14.912 
3.857 17.891 1,064 1,265 8,417 

8.954 

111 Source: Historical Catch Statistics rShellfish1 
USDl Fish and Wildlife Service Bureau of  Commercial Fisheries, C.F.S. No. 5007, July 1969. Statistics 
for 1968 are from  the State Landings published annually by each respective state. 

121 Data  for 1969 5 1973 horn National Oceanic &Atmospheric Administration,  National Marine Fisheries Service. 

Oysters are reported in weights of  total meats. 
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SHRIMP 

(Penaeus  aztecus), White  shrimp (P. setiferus), and  Pink shrimp (P. duorarum).  These  constitute  the 
The  Gulf  of  Mexico  shrimp  fishery is dominated  by  three species: Brown  shrimp 

highest  value  resource  harvested  in  Gulf  waters.  Shrimp are biologically  short-lived - probably  not 

tion densities  are  largely  dependent  on the  hatching  of  up  to  one  million eggs  per  female  and survival 
more  than 1.5 years - and  arecapable of high  ratesof  reproduction  and  rapid  growth.  Annual popula- 

of a  large  number  of  young. All three  species  spawn in  offshore waters from  early  spring  to  late  fall at 
depths  ranging  from 90 to 240 feet, depending  on the  species.  Fertilized  eggs  develop rapidly  into lar- 
vae and  juveniles which are  carried  by  currents  shoreward  into  the  extensive  shallow  estuaries, bays, 
and  coastal  wetlands. The larvae  and  juveniles  inhabit  this inshore  region  for  aperiod  probablynotex- 
ceeding  half  a  year.  Their growth  rate at this stage is prodigious.  Following this, sub-adults  return  to 
more saline  waters offshore  to  complete the life c y ~ l e . ' ~  

In 1950, shrimp  were  produced  along 1,500 miles of Gulf of Mexico  coastline-from 
Key West, Florida,  to  Brownsville, Texas. (Figure 7) The  decline  in  shrimp  production  in  northern  Gulf 
of  Mexico waters in  the late 1950s  and  early  1960s.  due in  part  to  hurricane  Audrey  in  June 1957 and 
hurricanecarla  in September 1961, resulted in  agreat  impetus  inshrimp research by  Stateand Federal 
agencies.  Since  then,  based in  part  on  implementation of research findingsfrom  the  Louisiana  Wildlife 
and  Fisheries  Commission and  the  Bureau of Commercial  Fisheries  (now  National  Marine  Fisheries 
Service), the  production  of  shrimp has increased in these  waters and  attained  stable  conditions in re- 
cent years." 

Data  for  all  Gulf states  indicates  substantial  stability in the  shrimp  resource since 
about 1940, with some  remarkably productive years in  the mid-50's corresponding  with  a  period of 
accelerated  petroleum  activity in  the  Gulf.  (Table 3) 

Gulf,  a  conspicuous  change  in  population  densities  of  brown  and  white  shrimp  occurred. Of thethree 
Coincidental  with  the development of the  petroleum  industry  in estuarine areas of  the 

major  species, brown  shrimp  have  dominated  the  shrimp  industry in recent  years in pounds landed. 
The  fishery  is relatively new, not  beginning  until  the  end of World War II. Prior  to that, principal land- 
ings  were  of white  shrimp  (95%  of  total  shrimp  harvest),  and  although  brown  shrimp  were  abundant, 

fully understood, but increased saltwater intrusion may have  been a  significant factor.  Brown  shrimp 
marketing was difficult because of their darker  color. The  precise cause of  the population  shift is not 

are less tolerant of very  low  salinities  than  white  shrimp,  and  thus,  their  populations  may have 
been  enhanced by increased  salinities in  the estuaries which  resulted  from  dredging  and  canal 
construction. 

catch.  Refrigeration  wasat  a  minimum,  or  non-existent,  prior  to 1940, andasaspeciesavailable largely 
Another  aspect of the  increase in the brown  shrimp  fishery  is  one of preservation  of  the 

duringwarmweather,littlecouldbedonetomovetheharvesttomarketinafreshstate.Withrefrigera- 
tion available following the war, the  brown  shrimp  fishery  gained impetus. 
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YEAR 

1880 
1890 
1897 
1902 
1918 
1923 
1930 
1931 
1932 
1934 
1936 
1937 
1938 
1939 
1940 
1945 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 

1962 
1961 

1963 
1964 
1965 
1966 
1967 
1968 
1969’l 
1970 

FLORIDA, 
WEST 

1,172 
- 

~ 

17 
3,250 
2,881 
1,589 
1,803 
1,068 
1,539 
1,789 
1,490 
1,296 

800 
942 

1,783 

29.756 
13,639 

37,130 

45.800 
52,804 

48,598 
49,115 
41,921 
45,606 
32,252 
44,464 
36,069 
32,146 
34.941 
39,966 
37,759 
28,879 
23.449 

22,964 
27,277 

26,564 
1971 21,622 
1972 IPreliml 22 770 

Table 3 
SHRIMP HARVEST IN THE GULF  STATES^) 

VARIOUS  YEARS, 1880-1973 
[In Thousands of Pounds) 

ALABAMA 

~ 

~ 

4 
41 

12,661 
3,182 

2,475 
2,982 

3,382 
4,557 

3,104 
1,869 

3.644 
2,124 
4,565 
4,439 
5,007 
6.356 
6,208 
5,806 
6,226 
6.676 
7,668 
6,035 
5,308 
8,018 
7,169 
3,525 
3,748 
7,760 
7,215 

10,608 
9,624 

14,456 
15,450 
14.976 
15,031 
16,709 
17,542 
12.01  9 

MISSISSIPPI 

614 
1,903 
4,424 
9,147 
9,879 
8,489 

17,716 
14,010 
15,330 

33,558 
17,493 

9,902 
5,676 
8,566 
6,595 
9,460 
7,475 
6.800 
8,517 
8,261 

13,617 
10.91  2 
9,569 
6.476 

11,319 
1 1,031 
4,408 
6,104 
9,375 
6,416 
8,233 
7,560 

10,189 
9,625 

8.906 

9,469 
9,604 

7,791 
3.605 

- 

Bureau Of Commercial Fisheries. C.F.S. NO. 5007, July 1969. 

LOUISIANA 

534 

4,487 
6,662 

18,520 
7,635 

27,753 
38,664 
35,148 
38,096 
55,572 
53,430 
68,781 
81,379 

100,612 
98,986 

116,904 
77,835 
85,718 
83,104 
86,941 
83,608 
71,994 
60,792 
34,103 
41,008 
57,353 
61,758 
31,027 
43,585 
80,809 
59,382 
62,593 
62,276 
75,325 
67,769 
82,888 
90,948 
92,379 
83,000 
58.641 

TEXAS 

638 
176 
361 
29  1 
164 

10,189 
3,422 

13,814 
9.244 

16.359 
9,962 

16,905 
16,365 
11.173 
14,779 
15,722 
45.812 
64,346 
65,026 
70,435 
93,258 
71,517 
65,134 
76,825 

84,561 
74,956 

81,303 
58,766 
56.143 

66,053 
70,231 

77,028 
69,907 

102,876 
83,336 
70,695 
88,327 
86,904 
97,385 
81.720 

TOTAL 
GULF 

- 

7,452 

12,367 
6,792 

32,347 
47,117 
61,913 

65,800 
70,956 

93,357 

113,838 
84,543 

112.586 
120,385 
127,838 
145,443 
151,753 
193,651 
198,268 
224,503 
237.153 
212,402 
193,621 
168,453 
173,354 

205,725 
193,503 

133,795 
141,726 
203,116 
179,032 
195,237 
197,230 
225,731 
204,021 
200,429 
230,474 
227.083 
228.488 
182,122 
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Brown  Shrimp 

however,  the  fishery  centers in  the  northwestern  Gulf of Mexico.  Largest  commercial  catches occuron 
Brown  shrimp are widely  distributed over the  Continental  Shelf  in  the  Gulf of Mexico; 

sand  and mud  bottoms  off Texas (Figure  8). Small  quantities are taken  along the  entire  coast  from 
northern  Florida to the Yucatan  Peninsula  in  Mexico. 

Although  the species is caught over a relatively wide  depth  range,  the  best  catches are 

summer  and  early fall  fishery,  with 80%  of the  landings  made  from  June  to  October. In general, 80% of 
made  between 11 and 20 fathoms  (approximately 60% of the total harvest).  The  species  supports a 

the  brown  shrimp  landings  occur  offshore,  with  the  harvest  in  bays  and  estuaries  comprising  the 
balance. j 5  

White  Shrimp 

Whiteshrimp aredistributedgenerallythroughoutthesamegeographicalrangeinthe 
Gulf  of  Mexico as brown  shrimp.  However,  the  fishery is centered  off  the  Louisiana  coast  on  mud  and 
sand  bottoms  (Figure  9). 

burrow  into  the  bottom  during  the day.  They may occasionally  be  taken at night along with  brown 
The largest  catches  of the species are made in  daylight  since  white  shrimp  do  not 

shrimp,  especially  during  the  spring  and  fall. Among the  three  species  landed  in  recent  years,  white 
shrimp  ranks  second in pounds,  although  for many  years this species  supported  the  entire  Gulf of 
Mexico  shrimp  fishery.  Prior to  the  mid-1930s  it was entirely  an  inshore fishery, but as markets 
developed,  the  fishery  moved offshore and  developed to  a peak during  the mid-1940's. 

fathoms. The species  generally  supports  a  fall fishery, with almost 80% of  the  landings  made  from 
In  the  offshore  fishery,  almost 90% of  the  landings  come  from waters of less than 10 

September to December. Of  the  total harvest,  approximately 58% is taken  offshore,  with  the  balance 
harvested from  inshore waters. j 5  

Pink  Shrimp 

Pink  shrimp are distributed almost  continuously  throughout  the  Gulf of Mexico over 
the  Continental  Shelf.  Consistent  commercial  catches are  made, however, only on shell,  coral sand, 

from  two areas, one  off  southern  Florida  and the  other  off  the  Yucatan  Peninsula  (FigurelO).The 
and  coral  silt  bottoms of the  southern  Gulf of Mexico. More  than 90% of the  pinkshrimp harvest  comes 

harvest of pink  shrimp  from  the  northern  Gulf of Mexico  issporadic  and  irregular,  although  significant 
commercial  catches are made at times. 

In general, the species is caught  in greatest  numbers in waters  deeper  than  white 
shrimp,  but  in  a  more  restricted  depth  range  than  brown  shrimp.  About 80% of the  landings are made 
between 11 and20fathoms.Theysupportayear-roundfishery,although landingsdecreasesomewhat 
in  late summer. 98% of the  total  landings  come  from  offshore waters. j 5  
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Royal Red Shrimp 

The  Royal Red Shrimp (Hyrnenopenaeus  robustusp) was first discovered off  the 
mouth of the  Misissippi  River  in  July 1950. Although  the "Royal  Red" is  a  typical penaeid  shrimp,  it 
prefers  deep,  cold  water.  Little is known at present of its  biology,  reproduction,  and  early  life  history. 

Two  of  the  three  potential  royal  red  commercial  grounds are in the  Gulf of Mexico 
(Figure  11).  The  other lies off  the east coast of Florida. 

Shrimp  are  found at depths ranging  from 900 to over 1800 feet deep, with  highest  densities  at 1000 to 
The  Dry  Tortugas  grounds  lie  southwest  of  the  Dry  Tortugas  along  the  FloridaStraits. 

1500 feet. Despite  the  larger  geographical area of  the  Delta  grounds,  shrimp are less concentrated 
here  than on  the  Dry  Tortugas  grounds. 

been  limited.  However,  the  harvest  potential of "Royal  Reds" may be substantial. 
Becauseof  theneed  for  moresophisticated  fishing gear,  the  harvestof  thisspecies  has 

W 

Figure 11 
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BLUE CRAB 

historic  time.  An  estuarine species, this  crab is most  production  in Chesapeake  Bay  and  along  the 
The  Blue  Crab  (Callinectes  sapidus), has been utilized  for  human  food  since  pre- 

Louisiana  coast. 

Unlike  its relative the  shrimp,  blue  crabs are rarely  found  in the  open sea. preferring 
the bays,  sounds,  and the  mouths  of  rivers  in waters ranging  from  true ocean  salinity  to  brackish 
or even fresh  water.  The  species is  occasionally  found  in  the  Gulf  on  brackish  water  flats,  and 
"sweet-water  crabs" of  the  Atchafalaya  River are taken in fresh  water  some 25 miles  from  its 

species is  most  numerous. Mud  bottoms are favored. 
mouth.  However,  the  commercial  blue  crab  fishery is concentrated  on  bays  and  sounds  where  the 

Spawning  and  early  development  occurs  in  moderately  saline  waters,  from  which 
young  crabs  migrate  to  fresher  water areas and  estuaries. Maturity is attained  in  about a year.  On 
the Gulf coast, peak harvests occur  from May through  August. 

of crab but  more  directly  to less effort  in  developing  this  industry.  Lack  of  experienced  crab meat 
Low  crab  landings  in  the 1960's were not necessarily  due to  decreasing supplies 

pickers,  and  increased  labor  costs  reduced  profit  margins,  thereby  forcing  some  processing  plants 
to  limit  their  operation.  Secondly,  in peak  periods  supply  over-ran  the  demand  with  the result that 
fishermen  were placed  on quotas.  Consequently, a number  of  fishermen  transferred  to  the  more 

shrimp  fishermen turned  to  commercial  crabbing when shrimp were less available."  With an 
profitable  shrimp  fishery.  Conversely,  in years of increased  demand for  crab,  some of the smaller 

increased  stability of crab  prices  during  recent years, the  number of crab  fishermen  appears  to 
have increased. 

Harvest  trends are shown  in  Table 4 

lines are still used in  the  low  salinity  brackish waters of Louisiana.  Generally,  crab  fishing has 
Over the years, the species has been  taken on  hand  lines  and  with seines. Trot- 

been  taken  over  by  the  so-called  "Virginia  crab pot", a  technique  which  should enhance the rate 
of capture  and  will have a  significant  bearing  on  crab harvests in  the  future. 

principally  from  Florida,  but  with some production  in Texas  waters. 
About 2 million  pounds  of stone  crab  are  harvested from  the  Gulf coast  annually, 
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YEAR 

1880 
1890 
1902 
1908 
1918 
1923 
1930 
1931 
1932 
1934 
1936 
1937 
1938 
1939 
1940 
1945 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
196g2) 
1970 
1971 

FLORIDA, 
WEST 

324 

13 
64 
24 
7 

209 
124 

616 
116 

856 
816 

1.138 
750 

1,201 
1,145 

2,139 
722 

2.089 
3,263 
3.159 
5,206 
4,003 
5,545 
8.98  1 

14,154 
19.018 
17,588 
10,913 
13,812 

2  1,264 
14,833 

17,431 

10,293 
14,830 

1 1,584 
14,786 

- 

12,279 
1972 (Prelim) 13,000 
1973 (Prelim) 11,632 

Table 4 
CRAB HARVEST IN THE GULF  STATES^) 

VARIOUS  YEARS, 1880-1972 
(In Thousands of Pounds) 

ALABAMA 

- 

75 
246 
96 
84 
81 
80 

259 
71 

998 
757 

558 
51 1 

1,381 
2,207 

599 
1,109 

655 
1,087 

972 
1,613 

725 
1,462 
1,182 
1,093 

499 
838 
634 

1,297 
1,762 

2,183 
1,812 

2,353 
1,980 
1,920 
1,407 
1,997 
1,581 
2,098 

- 

MISSISSIPPI 

- 

265 
47 

427 
225 
443 
679 
459 
324 

2,014 
607 

1,437 
1,016 
1,469 
1,489 
5,639 
4,040 
1,630 
1,741 
1,412 
1,256 
1,770 
1,985 
2,417 
2,144 
3.01  4 
2,817 
2,512 

909 
1,115 
1,288 
1.693 
1,458 
1,016 
1,138 

2,027 
1,740 

1,259 

1.814 
1,360 

LOUISIANA 

288 
98 1 

1,312 
322 
282 

4,332 
316 

5,106 
5,977 

12,328 

15,046 
12,941 

10,781 
11,443 
14,314 
33,650 
13,470 
9,060 

8,619 
7,782 

7,540 
11,392 
10,002 
9.1  10 

10,175 
9,913 

10,564 
12,530 
9,867 
8.31  1 
5,892 

8,114 
9,488 

7,705 
9,835 

11,602 

12.1 86 
10,254 

12,432 
22,850 

TEXAS 

36 
191 
43 

200 
194 
109 

29 
49 
45 

258 
320 
922 
971 
406 
252 
339 
387 
280 
338 
432 
379 
356 
195 
201 

1,192 
570 

2.877 
2,870 

4.479 
2,982 
2,484 
3,622 
2.778 
2,625 
4,084 
6,343 
5,525 
5.810 

6.881 
6,557 

TOTAL 
GULF 

1,219 
1,708 
1,259 

82  1 
959 

5,330 
5,818 

14.068 
6,532 

17,129 
18,978 
14,417 
14,626 

42,980 
18,637 

19,218 
14,218 
12,605 
14,813 
13,306 
20,337 
16,910 
18,735 
22,790 

35,768 
29.628 

36,345 
26.802 
27.517 
26,259 
37.879 
31,964 
28,529 
27,330 
33,189 
33,999 
33,531 
34,930 
45,275 

- 
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OFFSHORE SPORT FISHING 

largely was restricted  to  commercial  fishermen and the few  sport  fishermen  who  could  hire the 
Thirty years ago  sport  fishing  in the Gulf  of  Mexico was almost  nonexistent,  and 

limited  number of charter  boats capable  of  operating great  distances offshore  in  natural 
fishing areas. 

ability of fast,  mass-produced  small  boats,  increased leisure time,  and  greater  affluence,  the  most 
Today,  though  much  of  the  offshore  sport  fishing can  be attributed to the avail- 

significant  contributor  to  increased  fishing  has  been  the  establishment of offshore  drilling  plat- 
forms  and  the  availability of millions  of  pounds  of  sport  fish, previously  an  unknown (or  non- 
existent),  and  untapped  resource.  Virtually  all  sport  fishing  in  offshore  Louisiana waters occurs 

and  fishermen. 
under oil  platforms. As platforms have proliferated, so also have the number of fish,  fishing areas, 

Louisiana's prominence  in  this  fishery was developing  by 1946, a  few  years after the 
petroleum  industry  erected  its  first  drilling  rig  in the Gulf - a  million  dollar"artificia1 reef". With this, 
and  hundreds more  like  it,  offshore  sport  fishing was revolutionized as fish were  drawn  to  the"reefs" 
by  the  millions.  Today these  reefs  serve as major  concentration  points  for fish, and as limited  fish and 
shellfish  production sites. Salinity and predation  constitute  two  significant  factors  limiting overall 
biomass production. 

In 1950, blackfin  and  yellowfin  tuna were known  to be in the Gulf.  but it was not 
until 1955 that these fish were  taken  by  long-line  fishing gear.  Their  presence was later confirmed 
by  the  Bureau of  Commercial  Fisheries  Research Vessel OREGON, and  the Louisiana  Wild  Life  and 
Fisheries  Commission  Research Vessel ALBACORE, as were  also  the  presence of white  and  blue 
marlin,  swordfish,  and  sailfish.  In  the  passing  years,  the  presence of these  giant game fish has 
become firmly established,  and  a major  big game fishing center lies just 100 miles  from New 
Orleans. 

It  is estimated that  the  annual  sport  fishing harvest in the  Gulf  exceeds 300 million 
pounds,6 with  black  and  red  drum,  speckled  trout,  flounder,  and  croaker  the  most  frequently 
taken  fish.  Other  salt  water sport  fish  commonly taken are: 

Amberjack  Jack  Crevalle Shark (over 7 feet) 
Barracuda 
Bluefish 

Jewfish  Sheepshead 
Mackerel,  King, & Spanish 

Bonito 
Spadefish 

Marlin, Blue &Whi te 
Catfish 

Speckled  Trout 

Cobia 
Pompano 
Redfish 

Tarpon 

Dolphin 
Tripletail 

Grouper 
Red Snapper 
Sailfish 

Tuna, Blue and Yellowfin 
Wahoo 

Fish  taken  under  platforms  include  red  snapper,  croaker,  grouper,  cobia,  red fish, 
trout,  drum, spadefish,  various  jacks,  blues  and  pompano. In  open water near platforms,  gamefish 
such as king  mackerel,  sailfish,  marlin,  and  tuna are  being  caught  with  increasing  regularity. 
Most of the  fierce  fighting  king  mackerel  are  caught  within 200 feet of  platforms,  by  trolling  a 
bait  down-current  from  boats  moored  to  platforms. 

Bottom  fish  such as red  snapper, spadefish, and  grouper were seldom  taken off the 

quire,  were  almost  nonexistent.  In  addition,  free  swimming  fish  such as barracuda,  pompano,  and 
Louisiana  coast  before the  introduction  of  drilling because  natural reefs, which these fish re- 

amberjack, which are readily  caught  around  platforms  today, were  almost never  seen before  the 
advent of  the  oil  industry.  The  famous  Grand Isle Spearfishing  Rodeo  did  not exist prior  to  the 

old  Grand Isle Tarpon  Rodeo  now  come  from  beneath oil platforms. 
introduction  of  platforms  (nor  could  it have),  and  most of the  fish  brought  in  during  the 43 year- 
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Department of Fish  and  Game from May 1958 to December  1960,  revealed  that drilling  platforms 
Studies conducted  in the  Santa  Barbara  Channel  by biologists of the California 

were extremely  attractive  to  fish. as were  reefs  composed of  car  bodies, streetcars, and  cement 
habitats.  Populations  grew  from a few  to  several  thousand  semi-residents  under  the  platforms. 
Within 12 months  (August 1959) as many as 62,000 sea perch were counted under platform 
"Hazel". Off Santa  Barbara,  kelp  and  scallops  (food  for  some  fish)  reached a density  of  533/square 
foot  or  an  estimated 8 million  for  the  entire  oil  platform. Deepwater  towers  attracted  pelagic 
schooling  fish  in  addition  to several  species of  rockfish  not  normally associated with  in-shore 
areas. Fish populations  increased  rapidly  during the first year and  then  fluctuated  according to 
temperature, season, or  other  natural  factors.  Encrusting organisms  rapidly  covered all underwater 
areas and  by December  1960,  attachment  space was at a  premium.  The  investigation  indicated 

generally  were  beneficial  to  flora  and  fauna,  and  wash-drilling  cuttings  on  the sea bottom  at these 
rather  conclusively that changes  brought  about  by  establishing  offshore  petroleum  installations 

sites were  a  neutral  element to  the  marine  life  in the area.'g 20 

INCREASED PRODUCTIVITY 

rocks, reefs, and  shipwrecks,  the  reasons  are  still  not  adequately  understood.  The  underlying 
Though  it  has been known  by  fishermen  for  centuries  that  fish  collect  around 

purpose  of  current  articifial reef studies  is  to  determine whether fish  simply  collect  or if pro- 
ductivity is increased. Two schools of thought exist: 

1. The  attraction  theory  simply states  that  if  a structure is placed  in  a given area 

there is no  overall  increase  in  productivity. 
containing 100 fish  then  only lOQ fish  can  be  attracted  to  the  structure. Hence, 

2. The  productivity  concept suggests that  the same structure may eventually 
support  a  population  of  fish greater than 100. In  other  words, the  increased food 
supply  and  protection  from  predators  allows  more  f.sh  to be born  and survive. 
Therefore,  a  given body  of water  becomes more  productive. 

are simply  concentrated,  then  all  artificial reefs do,  ultimately, is allow  fishermen a means of 
Resolving which  factor  is  more  important has significant consequences.  If  the fish 

depleting  the  population  more  quickly.  If.  on  the  other  hand,  productivity is increased,  the fish 
are  less likely to be  depleted.  Though  the  basic  question is difficult  to resolve  scientifically,  most 
researchers in  this  field  believe  productivity is increased  by artificial reefs and  offshore  platforms. 
Either  theory  requires that  sound  conservation  practices  be  developed  and  employed  with  regard 
to fish  production. 

Biological Tracers 
A rich  and varied encrusting  flora and fauna, which does not and  cannot live on  the 

surrounding sea bottom  thrives  on  offshore  platforms.  Since  many  of these organisms  are  sessile 
(cannot  move),  it is apparent  that they  did  not  arrive  by swimming.  Even the  mobile sea urchins,  com- 
mon  on  oil structures, could  not have migrated across  the surrounding  mud  bottom.Theseorganisms 
(which  occur  in  all stages of maturity)  are  typical  Caribbean reef  fauna, and probably  arrived as 
microscopic  planktonic larvae. They serve as biological tracers. They  would have died  had  it  not been 
possible to settle  and  become  established on some  hard  substrate.  One  can  safely  conclude that 
productivity  for these  organisms  has  certainly  been  increased  because  of  oil  platforms.  The same 
holds  true  for  the dozens of  typical  Caribbean  tropical reef fish  which  inhabit  oil  platforms in in- 
creasing  numbers. In  all likelihood,  these  fish  survive  because  the  platforms  provide  a reef-like 
environment. 

commercial  fish  living  under  platforms.  Though  by analogy, it seems reasonable  that most of them 
It is less reliable,  however, to apply  the same logic to the larger  edible  sports  and 

arrived on  the scene as drifting eggs, originating  hundreds  of  miles away,  many of them may have 

forms  are  located 50 to 100 miles  from  natural  rock  outcroppings or coral reefs. However,  such 
simply  moved to the  platform  from some natural reef, despite the fact that  large  numbers  of  plat- 

culites  involved. it seems unlikely  that research  presently  underway will be  able to resolve  this 
migrations  could be occurring  in stages by  moving  from  one  platform to the  next.  Due  to  the  diffi- 

basic  dilemma.  Nevertheless, fishing  under  platforms is excellent - regardless of the multitude of 
factors  which  contribute  to  this  phenomenon  and  remain  yet to be evaluated. 
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WINTERING WATERFOWL 

the  “premier”,  waterfowl  wintering  habitat  in  North America.  Of this  total area, the coastal 
The  coastal  zone  of  the  northern  Gulf of Mexico  provides  some  of  the best, if not 

marshes of Louisiana  and  the  rice area of southwest  Louisiana constitute  the largest  general  water- 
fowl  wintering area within  the  United States.  However, not  all  of the  coastal  marsh zone is suit- 
able for  waterfowl.  Since  most  waterfowl  food  plants are confined  to  fresh  and brackish-water 
marshes, and  to fresh  water ponds  throughout the  area,  waterfowl tend  strongly  to  concentrate 
in these areas. There is  little evidence  that the  more  saline  marshes  are  used  by  waterfowl  to  any 
extent. Throughout the  coastal  marsh  area,  food  and  water  conditions are highly variable, and 
waterfowl  concentrations  shift  frequently  from  one area to another.  Consequently,  waterfowl  do 
not  winter  generally  throughout  the  entire  coastal  marsh  area  and may be  totally absent from 
some areas throughout the winter. 

the  beginning.  Hurricanes,  marsh  fires,  erosion,  subsidence,  silt  deposition,  animal  populations, 
Great fluctuations  in  Gulf coast  waterfowl  habitat have marked  these  marshes  from 

and human  activities  are  but  a few of the  factors  that  cause  constant  change  in  the  waterfowl 
habitat  of coastal  Louisiana. Levees and  canals  have had an  adverse effect;  but, nevertheless,  the 
coastal  marshes continue  to  demonstrate an  exceptionally  high  carrying  capacity  by  holding  more 
than 2/3 of the total  wintering  population  in  the  Mississippi  flyway.  In 1968, the  Mississippi  fly- 
way contained  more  than 1/3 of the  U. S. population of wintering  waterfowl. 

forces, protection  and  development  of the  remaining  acreage of habitat is needed to assure the 
However,  because of  the  continuing annual  habitat loss through  human  and  natural 

future  of  waterfowl.  During  the mid-50’s,  waterfowl populations  built  to levels higher  than  possi- 
bly  will ever occur again. At  the same time,  the  main  wintering area experienced  a  drastic  reduc- 
tion of bottomlands  through  drainage,  drought,  clearing  for  agriculture,  and the  end-products of 
an  unfavorable  stage of plant  succession.  Mallards  are  now  using  harvested  soybean  and  milo 
fields in the  delta  regions  of  eastern  Louisiana.  Other  waterfowl  have  bypassed  unsuitable areas 
and seem not  to have  suffered as a  result.  More  recently,  Hurricane  Audrey  in 1957, and  some 
human  activities,  reversed  plant  succession  over  broad areas of  the  Gulf coast  marshes to  astage 

only temporary; the  long-range  effects of hurr icanes  on  waterfowl  habitat  are  decidedly 
more favorable  for  the  maintenance of  waterfowl  populations.  The  improvement, however, was 

detrimental. 

coast. Intensified management  practices, such as those at Rockefeller  Refuge,  have  increased  the 
Louisiana has nearly  six  million areas of  waterfowl habitat, much  of  it  along  the  Gulf 

carrying  capacity  of  parts  of  the  winter  range to a  point  seldom  experienced  in  the past. 

many state, local,  and  private  wildlife sanctuaries,  refuges, and management areas rim the 
National  Wildlife Refuges, comprising  more  than  half-a-million acres of land, and 

the larger refuge: in  Louisiana  and  Texas.  There is no evidence  that  waterfowl wintering  in these 
northern  Gulf  of  Mexico. Gas and  oil  fields  and  producing  wells have  been  developed on many of 

areas have  been affected adversely by  this  close  relationship.  In fact, duck  numbers  will  continue 
to be  largely  controlled  by  the  quantity  and  quality  of  waterfowl  habitat  from the reaches of 
northern Canada southwarc! to  their  wint  iring  grounds. 

States, which  comprises  only 10 Percent of  the  waterfowl  breeding area of  North America, pro- 
The  prairie  pothole  region  in  south-central Canada  and north-central  United 

duces 50-75 percent  of  the  ducks  for  the  entire  continent.  This  region covers  about 300,000 square 

and  western  Minnesota in  the  United States.?’ 
miles, including Alberta,  Saskatchewan, and  Manitoba in Canada, and  North  and  South Dakota 
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YEAR 

1956 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

Table 5 

LOUISIANA  COASTAL ZONE 
WATERFOWL WINTERING  POPULATION - 

1956-1971 

POPULATION 

DUCKS  COOTS CANADA SNOW BLUE 
GEESE 

(Thouslndsl 

1,538 

1,667 

2,033 

2,641 

3,351 

4,348 

4,432 

4,240 

6,640 

4,409 

4,210 

3,982 

3,738 

5,086 

4,469 

3,844 

(Thousands1 

567 

70 

163 

219 

379 

423 

458 

362 

548 

730 

718 

883 

590 

956 

742 

1.679 

11,330 

6,905 

10,505 

8,350 

8,440 

9,490 

6,521 

7,200 

5,655 

7,065 

6,807 

6,010 

1,499 

1,300 

1,100 

1.400 

35,900 

26,201 

36,800 

43,900 

55,800 

52,240 

39,340 

40,670 

68,620 

43,140 

55,700 

52,170 

50,600 

47,700 

61.800 

66.700 

409,450 

327,265 

370,700 

312,900 

414,900 

463,900 

317.400 

345,400 

359,000 

337,430 

319,020 

273,855 

297,000 

219,900 

254,100 

352,700 

Source: Mr. R.  S. Porpahala. Research Biologist. Bureau of Sport Fisheries E Wildlife,  Section of 
Migratory Game Bird Studies. 
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YEAR 

1956 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

Table 6 
COMBINED  GULF  COAST WINTERING WATERFOWL  POPULATIONS 

FROM 1956 TO 1971 

CANADA,  BLUE &SNOW GEESE 
DUCKS,  COOTS AND 

7,427,400 

3,926,734 

5,282,039 

5,797,831 

5,682,933 

7,247,957 

6,441,020 

6,574,313 

8,930,561 

7,109,798 

7,045,482 

7,149,628 

5,966,294 

7,696,380 

6,816,525 

8,635,540 

LOUISIANA & TEXAS  ONLY 

6,032,387 

2,911,357 

4,839,538 

5,366,325 

5,466,003 

7,010,357 

6,282,120 

6,293,613 

8,619,651 

6,975,145 

6,666,590 

6,850,528 

5,620,551 

7,381,880 

6,674,325 

8,404,041 

PERCENT OF TOTAL 
APPROXIMATE 

81 

74 

91 

92 

96 

96 

97 

96 

96 

98 

94 

95 

94 

95 

97 

97 

I t  is evident  that  the  preponderance  of  waterfowl  wintering in the Gulf coastal 
region  and  most  of  the  coastal  and  offshore  petroleum  activity  are  concentrated  largely  in  the 
same area. 
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SPECIES 

Ducks 

Mallard 

Pintail 

Gadwall 

Baldpate 

Green-winged  Teal 

Blue-winged  Teal 

Shoveler 

Mottled Duck 

Lesser  Scaup 

Hooded Merganser 

Canvasback 

Ring-necked Duck 

coot 

Geese 

BlueISnow 

White-fronted 

Table 7 
WATERFOWL  WINTERING  PERIODS 

LOUISIANA  COASTAL MARSH REFUGES 

DURATION 

October  15 to March  15 

September 1 to April 1 

October to April 1 

September  15 to  April 1 

September  15 to March  15 

August  15 to  May 1 

September  15 to  April 15 

Year round resident 

November 1 t o  February  15 

November  15 to Fehruary 15 

November 1 to February 15 

November 1 to February 15 

October 1 to  April 1 

October 1 to  March 1 

October 1 to March 15 

PEAK MONTHS 

November - December 

November - December 

November - December 

November - December 

November - December 

September. October 

October - November 

September . October 

December - January 

December.  January 

November - December 

November. December 

November - December 

December 

November 
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WILDLIFE REFUGES - GULF COAST 

which a degree of  protection  and maintenance  can be  afforded as well as habitats  which  are 
Wildlife  refuges are established to provide  wildlife  with  natural environments  in 

intensively  manipulated  for  specific  values.  At  present  there are 332 units  in the  National 
Wildlife  Refuge  System  comprising  nearly 30,000,000 acres. The system  includes  lands  adminis- 
tered by the  Department of the Interior as wildlife  refuges,  wildlife ranges,  game  ranges,  wild- 
life management areas and  waterfowl  production areas,  as well as sanctuaries  for  fish  and  wild- 
life threatened with  extinction. 

Nationwide,  about 250 national  wildlife  refuges  have  been  created  primarily as 
migratory  waterfowl  habitat,  to  provide  for  the  nesting,  feeding,  and  resting  of  a  varied  continental 
waterfowl  population.  The  national  network  of  waterfowl  refuges is considerably  enhanced  by  water- 
fowl areas established and operated  by  state  game  departments, municipalities and private  organiza- 
tions,  including  hunting  clubs.  Twenty-five  national  wildlife refuges bordertheGulf of Mexico  (Figure 

sissippi coasts, along with seven significant  Louisiana and  Texas  state refuges  and  management 
12). Of these,  thirteen are  closely related to petroleum  operations  on  the Texas,  Louisiana,  and Mis- 

areas. Three  nationally  renowned  private  refuges are similarly  associated with  coastal gas and  oil 
production  in these two states - Avery Island, the  Rainey  Refuge of  the  National  Audubon Society, 
and the Welder Wildlife  Foundation. 

habitats are more  subjected  to  destruction  through  dredging,  filling,  and  pollution.  Refuges  on 
Few wildlife  habitats are as productive as estuaries~  along sea coasts  and no 

estuaries  therefore  are of special significance.  Such  national  wildlife refuges on the  Gulf  coast 
include Chassahowitzka, St. Vincents. and St. Marks  in  Florida,  Sabine, Delta, and  Lacassine 
in Louisiana,  Brazoria,  Anahuac.  Aransas, San Bernard,  and  Laguna  Atascosa  in Texas. 

Twenty-seven wildlife species  threatened  with  extinction are found  on  National 
Wildlife Refuges. In  the  Gulf coast region these include  the  red  wolf, key deer, Florida  everglade 
kite,  southern  bald eagle, whooping crane,  American  alligator,  and  the  brown  pelican.23 24 

and range, refuge  lands  also  derive  support  from  and  provide  for  subsurface values. In 1970, 
Simultaneously  with  provisions  for  surface  values  such as fish, wildlife,  timber, 

royalties  on gas and oil leases accuring to the  Federal  Government on  all refuge  lands  amounted 
to more  than 1.5 million  dollars.  With  more 150  gas and  oil  wells  on Federal  refuges in the  Gulf 
coast  region,  the financial  return  to the  Federal  Government is substantial.  In  fact, gas and  oil 

concessionaire, including  forest product sales and  grazing permit fees.23 Royalties from the 
royalties  paid  more  to  National Wildlife Refuges during the year  than did any  other lessee or 

Delta National  Wildlife Refuge in Louisiana  constituted  nearly $400,000 of  this total. 



NATIONAL  WILDLIFE REFUGES 
Figure 12 

GULF OF MEXICO 

P 
0 



TEXAS 
41 

Anahuac National  Wildlife  Refuge 

Anahuac,  located on  thesoutheast  terminus of the  central  flyway,  also attracts water- 
fowl  from  the southwestern limit  of the  Mississippi  flyway,  and  is  an  important link in  the chain of 
refuges  extending  southward  along  the  Gulf  coast of Texas. It  consists of coastal  marsh  and wet 
prairie  typical of the  western fringe  of  the great  coastal  marsh that extends  from  the mouth of the  Mis- 
sissippi to the territory between theSabineandTrinity Rivers inSoutheastTexas.Consistingof nearly 
10,000  acres, the  refuge is managed principallyformigrating and  wintering  waterfowl  and  secondarily 
for  resident formsofwildlife.  Thousandsof  blue-winged teal and pintailsarriveon the  refuge  in  August 
and  September.  Fulvous  tree ducks  formerly  concentrated  on fresh  water  ponds  in  the fall  and moved 
further  south  before  the  end of November,  but have been  rare  in  recent  years. 

and although 30 species  have  been  recorded, at  least 25 species  can be expected to be  represented 
Most wintering  waterfowl  common  to  thearea  havearrived  by  themiddleof November, 

each  fall. Peak populations of 60.000 snow and blue geese,  1,000 Canada geese, and 2,800 white- 
fronted geese were  reported  on  the  refuge  early  in 1972. 

common loons, eared  grebes,  cormorants,  and  white  pelicans as well as wading birds  such as roseate 
Nearly 1,200 acres of  open salt water are included  in  the refuge,  and are utilized  by 

spoonbills,  white ibises, white-faced ibises, wood ibises, and  a  variety of herons  and  egrets.  Southern 
bald eagles and  an  occasional  golden  eagle have been  recorded in fall and  winter. 

Other  wildlife present on  the  refuge  includeotter,  mink, muskrat,  shunk.  raccoon, ar- 
madillo,  gray fox, bobcat, opossum,  and  swamp  and cottontail  rabbits,  and the  endangered Texas red 
wolf.  The American  alligator  population  on  the  refuge is increasing,  and  nutria are abundant. 

Aransas National  Wildlife  Refuge 

refuge is famed as the ancestral home  and  the  only  known  remaining  wintering  ground of the en- 
Established in 1937, about  one  month  after  petroleum  exploration  commenced,  the 

dangered  whooping  crane. Under  complete  protection, the  species has increased from  only  fifteen 
birds  in 1941 to 56 birds  on  the  refuge  during  the 1971-1972 winter. 

The  refuge  supports  the  endangered  Attwater's  prairie  chicken  and  the  American 

Canada, blue, and  snow  geese,pintails,  gadwalls,  baldpates, mallards,andotherducks.Awidevariety 
alligator,  and serves as a  wintering  ground  for  a  multitude of migratory  waterfowl  species,  including 

of shorebirds,  wading birds, including  theendangered roseatespoonbil1,aswell asegretsand herons, 
which are fairly  common, are found also on the  refuge.  Sandhill  cranes  arealso  present  except  during 
summer  months. Wild turkeys, whitetail deer,  and  peccaries, are common  on  the area. In  total,  more 
than 300 species of birds  will  be  found  on  the  refuge  in various seasons, along  with  many  native mam- 
mals. 

As  a  result of gas  and oil exploration,  there are about 15 active gas wells  and 15 active 
oil wells  on the refuge.  Refuge officials  and representatives of the  operating  company  have  worked 
closely  together  to  insure  maximum  protection  for  the  wildlife  and  their  habitat  and to preserve the 

of  compatibility between the  extraction  of subsurface  resources  and the maintenance of  surface 
natural  beauty of the  refuge.  The extensive wildlife  populations  on the  refuge attest to  the  high degree 

values. 

Brazoria  National  Wildlife  Refuge 

Established in 1966 and comprising  more  than 9,500 acres, thelandarea is madeupof 
coastal  marsh  and prairie. Threefourths  of  the  refuge is less than  four feet  above  sea level. The salt- 
marsh  vegetation is broken in  only  a  few areas by  wind-breaking  plantings of salt cedar  and  knolls 
created  by  spoil from  the  Intracoastal  Waterway.  The  refuge was created  to  provide  protection and 
quality  habitat  for wintering  waterfowl,  other  migratory  birds,  and  wildlife species, including  the en- 
dangered  Texas  red wolf, and the  American  alligator. 
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Species  nesting  on the  refuge  include the pied-billedgrebe, least bittern.willet.  black- 
necked stilt,  Wilson's  plover,  king,  black  and  clapper rails, common  and  purple  gallinules,  mottled 
duck  and  blue-winged teal. White  pelicans are common  except during  the  spring.  Great  blue herons, 
black-crowned  night herons, common  and snowy  egrets  and  Louisiana  herons  are  common year 
round.  Wood,  white-faced,  and  white  ibisand roseatespoonbillsarefairlycommon in  summer. In total, 

all six of the secretive rails  (clapper,  king, yellow, Virginia. black,  and  sora)  can  befoundregularly. 
253 species  of  birds  have  been  recorded on the refuge,  which is one of  three areas in  thecountry where 

Two gas  wells  were  established  on  the  refuge  prior  to  acquisition 

San Bernard  National  Wildlife  Refuge 

The  newest refuge on the Texas  coast,  nearly 15,000 acres have been  acquired  to 
date, with  final  acquisition  planned  for 21,000 - 22,000 acres.  Most of the  refuge  area is low  marsh, 
subject  to flooding  by  tide water and  surface water from heavy rainfall.  About one-half of the 
acreage is considered  wetlands. 

The  wetlands,  ponds, lakes, mud  flats,  the  Gulf  and  intercoastal  waterway are 
attractive to a  wide  variety of bird species at all  times of the  year.  Because of the extensive  marsh 
areas and food, the refuge  attracts  a  large  number of Canada,  snow, and  blue geese.  Peak numbers 
occur  usually in  late November  and  December, with as many as  3,500 lesser  Canada geese on the 
refuge  during that period.  Blue  and snow geese  are more  numerous  on  the  refuge,  with  numbers 
estimated at 75,000 in 1971. 

Eight  species of  ducks use  the  refuge  extensively, with  green-winged  and blue- 
winged teal the  most  numerous, in  addition  to shovelers,  pintails,  gadwalls,  American  widgeon, 
lesser scaups,  and mottled  ducks.  The latter is the  most  important  nesting  duck  on  the  refuge. 
At various  times, 20,000 - 25,000 ducks may use the  San  Bernard area. 

In  numbers  varying  from  a few dozen  to thousands,  many  species of shorebirds 
utilize  the  refuge  permanently  or  intermittently,  including  four  species of gulls  and six species of 
terns. Four  species  of  egrets,  and five species of  heron are year-round  residents  with  numbers  vary- 
ing  from  a dozen to 300. Three  species of ibises are common summer  residents, with  populations 

few  year-round  residents. 
ranging  from  a dozen  to  500.  The  roseate spoonbill is also common  during the  summer, with  a 

Laguna  Atascosa National  Wildlife  Refuge 

This  refuge is the  southernmost  link in  the  chain of waterfowl  refuges  along  the 
central  flyway.  The  value of the  refuge  has  greatly  increased  because of extensive loss of  other 
marsh areas along  the  coast. 

migration,  with  pintails  the  next  most  common species. Populations  of these have exceeded 
Concentrations  of 200,000 or  more redheads have been seen during  the  fall 

waterfowl  include  coots,  mottled  ducks,  fulvous  tree  ducks,  and  black-bellied tree ducks.  The 
100,000, More  than 9,000 geese, Canada's, blue  and  snow,  wintered on the  refuge  in 1971. Other 

latter two species  nest on the  refuge.  The rare white-tailed  hawk  is  a  year-round  resident,  and 
the  white-tailed  kite is usually present during  the  winter.  Total  wintering duck population have 
approached  one  million,  including  the  continent's  largest  concentration  of redheads. Nine  hundred 
white  pelicans  wintered  on  the  refuge  during  the 1970 - 1971 winter. A variety of  other  water  and 
shorebirds  number  in  the  hundreds of thousands  during  the  fall  and  winter  migrations. 

Other  species common  on the  refuge  include  mourning,  ground,  and  white-winged 
doves, and  bobwhite  quail.  Common mammals include the  whitetailed deer, javelina, raccoon, 
opossum, rabbit, skunk,  coyote,  and  bobcat. Rarer mammals include  jaquarundi  and  ocelot. 

There  are  no  oil wells on the  refuge. 
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J. D. MURPHREE WILDLIFE  MANAGEMENT  AREA 
TEXAS  PARKS AND  WILDLIFE  DEPARTMENT 

provides wintering  grounds  for  migratory  birds, in addition  to  year-round  habitat  for a number of 
This  state  wildlife management area, comprising some 8,400 acres of marsh, 

nesting  birds  including  mottled  ducks,  wading,  and  shorebirds.  Fulvous  tree  ducks  occupy  the area 
in the  spring,  and  masked  ducks, although rare, have  been  observed. 

geese to  more than 200,000 total  birds,  including  mottled  ducks,  mallards.  pintails, gadwalls, 
Waterfowl  populations vary from  year to year, from less than 2,000 ducks  and 

baldpates. shovelers. green-winged  and  blue-winged  teal.  Diving  ducks  and mergansers  include 
lesser scaup,  ring-necked  ducks,  ruddy  ducks,  and  hooded  mergansers. Lesser snow geese also 
winter on the area. 

Other  species include  substantial  alligator  populations  and a number  of endan- 
gered  red  wolves. in addition to otter,  mink,  muskrat,  and  nutria. 

LOUISIANA 

Delta  Refuge - 140 producing gas and  oil wells;  Lacassine Refuge ~ 12 gas Well% and Sabine 
Gas and oil wells are located on three  of  the  National  Wildlife Refuges in Louisiana: 

Refuge - 2 oil wells and 6 gas wells. 

Petroleum  related  influences  and  alterations in  the  biota  notwithstanding,  it  is 
appropriate to note that  the high  carrying  capacity of refuge  lands  and  the extensive wildlife  popu- 
lations on those areas bear  testimony to the  overall  compatibility  which has  been  maintained 
between surface  resources  and the  withdrawal  of  subsurface resources. 

Peak overwintering  waterfowl  populations for  National  Wildlife Refuges in 
Louisiana: 

REFUGE 
CANADA 

YEAR  GEESE  GEESE  DUCKS 
WHITE-FRONTED 

GEESE 
BLUE  &SNOW 

Delta 1970 - - 
1971 

Lacassine 1970  945 
1971  1,070 

30,000 
38,000 

900 
2,000 

Sabine 1970 
1971 

125 
80 

26,000 114,900 
33,000 132,300 

30,700 241,800 
53,000 296,200 

41,000 90,645 
45,000 111,170 
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Lacassine National  Wildlife  Refuge 

migratory  waterfowl.  In  addition  to  one  of  the largest populations of fulvous  tree  ducks in the 
The refuge area, of approximately  31,125  acres, is primarily  a  wintering area for 

United States, one of the  greatest concentrations of white-fronted geese in the  Mississippi  Flyway 
winter  here.  Other  species commonly  wintering  include  pintail,  gadwall,  mallard,  blue and  green- 
winged  teal,  shoveler,  baldpate,  ring-necked  duck  and  scaup.  Mottied  ducks,  roseate  spoonbills, 
anhingas,  and ibises are  also  present. Waterfowl  populations vary according  to water and  food 
conditions  within  the  refuge,  with  a  low of about 56,000 in 1946 and a high of 450,000 in 1956. 

The  Canada  goose  flock is now  only  a remnant of a  once well established flock. 

than 1,100. 
Highs of 15,000 were  reached  in 1952 and 1953,  but  the current winter  inventory  totaled less 

sary.  access roads  were built  into the 16,000 acre  fresh water impoundment. These roads have 
There are currently 12 active gas wells  within the  refuge  boundaries. Where  neces- 

proven  beneficial from  the  standpoint  of access into  the  refuge area  and creation of beneficial 

conditions  there has been  an  impairment  of  the  natural water flow  within the  marsh  and a ten- 
habitat for some  forms  of  wildlife.  However, where such roads  have  been built  in  natural marsh 

dency  to  drain  the areas. 

impressive,  and  includes at  least  202 species of birds,  9 species of salamanders, 12 species of 
The  list  of  wildlife species inhabiting Lacassine at various  times of the year is 

frogs, 30 species of  snakes (including  5 venomous  species), 17 species of turtles, a fairly  abundant 
alligator population,  and 22 principal mammal  species (not  including rats & mice). 

Shell  Keys National  Wildlife  Refuge 
As a result of past  hurricanes,  wind,  and wave action,  little remains of this  small 

&acre  refuge.  The area is a  bare  shell reef and  receives limited use by shore birds  common  to the 
Gulf  Coast. 

Sabine National  Wildlife  Refuge 

to preserve a  large  block  of  marsh  habitat  for  wintering  blue  and  snow geese and  ducks. 

Consisting of more  than 142,000 acres, the  refuge  also serves  as a  major  habitat 
for the  American alligator, many  furbearers,  the  roseate  spoonbill  and  many  other  marsh  and 
water birds. 

Waterfowl  reach peak populations  on  the  refuge  from December through  mid- 

for  wintering  grounds  in  Central  and  South  America.  The  most  abundant  ducks  wintering  on  the 
January,  although  large flights of pintail  and  blue-winged teal pass through  in late August  headed 

refuge are mallard,  pintails,  gadwalls,  green-winged teals, and  American  widgeon.  Huge  flocks of 
blue  and  snow geese winter  on the  refuge,  in  addition to Canada  and  white-fronted geese, and 
mottled  ducks. Some blue-winged teal are year-round  residents. 

The  Sabine is the largest waterfowl  refuge  on the  Gulf  Coast  and was established 

nesting  colony  of  cattle  egrets  outside of Florida.  Thousands of  white-faced ibises, whiteibises, com- 
Roseate spoonbills nest on  the  refuge,  which is also  the  home of the  first  American 

mon  and  snowy egrets, Louisiana  and  little  blue  Herons,  black  crowned  and  yellow  crowned  night 

Other  wildlife  include  nutrias and  armadillos.  Alligators are common, as well as otters,  mink,  raccoon, 
herons nest on the refuge,  in addition  to great blue herons,  anhingas,  and  olivaceous  cormorants. 

muskrat,  skunks,  and rabbits. Red  wolves are present in the  parish, but are not  common  on  the 
refuge. 26 

MISSISSIPPI 
Gulf Island  National  Wildlife  Refuge 

Gulf  Island  includes  three  refuge areas in  the  Gulf  of the  Louisiana-Mississippi 
Coast - Horn Island, Petit  Bois, and  Breton.  The areas  are available only  by water. Sea turtles 
nest on the islands. It is a  general  wintering  area  for  waterfowl  and  a  year-round  residence  for 
brown pelicans,  black  skimmers,  shorebirds, gulls,  and terns. Abou!  23,000 ducks  wintered  here 
in 1971.26 
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LOUISIANA  WILDLIFE & FISHERIES  COMMISSION 
REFUGES  AND  MANAGEMENT  AREAS 

Rockefeller  Wildlife  Refuge 

southwestern  Louisiana,  borders  the  Gulf  of  Mexico  for  more  than 26 miles  and  extends northward 
The  Rockefeller  Wildlife  Refuge,  comprising 84,000 acres in the .coastal marshes of 

to  the Grand  Chenier  Ridge,  a  complex six miles inland  from  the  Gulf. 

state serves as the  wintering  ground  for a high percentage  of all  waterfowl  migrating  from 
Because of  Louisiana’s  position at the  southern  end  of  the Mississippi  Flyway,  the 

northern  nesting  grounds.  This  refuge  provides some of the  most  important  winter  habitat in the 
state. Many transient birds  that  winter  in  central  and  south  America rest on the  refuge  enroute. 

these species, the  total area is  inhabited by a  varied  assortment of shorebirds,  wading  birds,  and 
About 600,000 waterfowl  winter on the  refuge  annually,  and  although  the area is primarily  for 

400,000 - 600,000, is  largely  the  result  of  habitat  improvement  within  the  refuge.  Prior to the 
other  water-oriented birds  and  mammals.  The  high  number  of  waterfowl present  mid-winter, 

establishment of variety  of  water impoundments, less than 75,000 ducks  wintered here. 

billed grebes,  black-necked stilt,  killdeer,  night herons, green  herons,  and  captive  flocks of Canada 
In addition to a nesting  mottled  duck population,  other  nesting species are  pied- 

geese. The  official  bird  list for  the  refuge  includes 269 species. 

numbers on the area year-round. 
Also, nutria,  muskrat,  raccoon,  otter,  and  alligators  are  found  in  substantial 

extreme care exerted to prevent  damage  that  would  prove  detrimental  to  the area. Older  petroleum 
Numerous mineral leases  have been  developed on the  refuge in recent years, with 

operations on the  refuge,  involving  excavation  of  canals 60 - 80  feet wide  and  about 8 feet deep 
to  permit  the movement of  drilling rigs and  other heavy equipment,  resulted  in  the loss of  many 
acres of marsh.  Further,  this  system  affected  natural  drainage  patterns,  tidal  flow,  and  resulted 
in increased  salinities.  New  regulations  require  that all rhineral  developments be conducted on a 
system of roadways,  thus eliminating  many  problems  created by earlier  canal systems. Revenues 
derived  from  mineral  operations on the area are  returned to the  refuge to enhance the area for 
wildlife.  Surplus  funds  from  mineral development go  for the  development  and  improvement  of 
public  education  and  health  within  the state  of  Louisiana.*’ 

State  Wildlife  Refuge 

This 13,000 acre  tract on  the  southwestern  shore  of  Vermillion  Bay, is considered 
the  first such refuge  in  the  world established by private  donation  to a public agency.  The area has 
been  operated as a  refuge  since  its  establishment in 1911 

goose  wintering area. The marshes north of  the  refuge are  heavily  hunted  and the  refuge serves 
The  area serves a unique and  important purpose  for  wildlife as a  blue  and  snow 

as a  place of retreat  for as many as 50,000 of these birds. In addition,  normal  wintering  popu- 
lations  includes 20,000 ducks  consisting  mainly  of  gadwalls, baldpates  (American  widgeon), 
pintails, lesser scaup, and teal. 

As with  other  refuge areas in Louisiana,  the  State  Wildlife  Refuge  provides  pro- 
tection  for  the alligator. This  refuge  is  flanked  by  the Paul J. Rainey Wildlife  Refuge  of  the  National 
Audubon  Society  and  the  Marsh  Island  Wildlife  Refuge  of  the  Louisiana  Wildlife  and Fisheries 
Commission,  which  in  total,  form a  large unit affording  protection  for  this r e ~ t i l e . ~ ’  
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Marsh  Island Wildlife  Refuge 

The 82,000 acre  Marsh  Island  Wildlife  Refuge lies between  Vermillion Bay and 
the  Gulf  of  Mexico  and is accessible from  the  mainland  only  by  boat  or  air.  The terrain is flat  with 
elevation ranging  from  approximately six  inches to one  foot above  sea level except  along a south 
beach  ramp. In recent years, 80,000 - 90,000 blue  and  snow geese have  wintered on the  refuge 

the  refuge despite  almost  total depletion by hurricane  Audrey in June 1957. 
along  with a  similar  number of ducks. Alligators  are  present in large  numbers  in the  heart of 

Marsh  Island is  probably unsurpassed in this  section of  the  state as a nursery 
ground  for shrimp, with  millions  of small shrimp  drifting  into  the  waterways of the  island in the 
spring, maturing  and  moving out in the  late  summer and  fall.  Blue  crabs  and  other  forms of 
marine  fishes are found in abundance  throughout  the waters  of the  refuge. 

Like  the  alligators, many  deer  are  present,  despite virtual  extermination  by  hurri- 
cane  Audrey.  Thousands  of  shorebirds and  wading  birds  utilize  the  area.27 

Pass-a-Loutre Waterfowl  Management Area 

This 66,000 acre  tract  of  marsh land,  located at the  mouth  of the  Mississippi 
River, has served as a public  waterfowl  hunting area since 1921. Several hundred  thousand water- 
fowl  winter on the area each  year. 

Hunting camps  are  located throughout  the  central  portion  of  the area and  occupy 
some 20,000 acres of  prime  hunting  ground.  In  addition to that portion  of  the management area 
reserved for  public camps,  the total area is open to hunters  using  personal  equipment. 

and  hurricane  Camille in 1969 severely damaged or  totally  destroyed  all  public  hunting  facilities 
In 1965, hurricane  Betsy  wrought extensive damage to some hunting  facilities. 

on the  refuge. Uncountable  thousands of all  forms  of  wildlife were killed  although small numbers 
of all species remained  and  will  repopulate  the  refuge. '' 
Salvador Wildlife Management Area 

Acquired in 1968, this management  area is  located on  the northwestern  shore of 
Lake  Salvador,  approximately  12  miles  southwest  of New Orleans, and  comprises  more than 

water marsh, numerous  marsh  ponds scattered through  the area provide ideal conditions  for 
28,000 cares. The  land was originally  purchased  from  the  Humble  Oil  Company. Primarily  a  fresh 

the production of waterfowl  food  plants.  Wildlife species on  the area include deer, rabbit. 
squirrel, alligators,  rail,  waterfowl,  and furbearers such as mink,  nutria,  raccoon, muskrat. 
and otter. 

An extensive oil field has  been  developed on the  Salvador area. Canals dug to 
provide access to this  operation have  created  ideal  conditions  for  excellent  fresh water sports 
fishing,  and also serve as routes  for  hunters to reach choice  hunting areas. 

Future  management  plans on the  Salvador  area  are directed  to  increasing water- 
fowl  utilization of the  area through  the  construction  of  the  earthen dams, levees, and  installing 
water  Control  structures,  similar to those on the  refuges in southwest  Louisiana  which  regulate 
water levels through  the year for management  purposes.27 

Point-au-Chien Wildlife Management Area 

comprises more  than 27,000 acres of marsh  land,  and was acquired  along  with  the Salvador tract. 
This management  area is located  approximately 15 miles  southeast of Houma. 

The area is broken  up  by  numerous  natural streams which  can  be  placed  under intensive manage- 

sion  will  be  directed  towards  creating  conditions  suitable  for  the  production  of  waterfowl  plants 
ment by the  construction  of  numerous  low level  weirs and  earthen  plugs.  Efforts  by  the Commis- 

in order to increase waterfowl  utilization  of  this area.*' 
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FURBEARERS 

otter,  raccoon,  mink,  muskrat,  and  nutria. 
The  coastal  wetlands  produce  most of the species  harvested  annually  for  their fur: 

Nutria, an introduced species, comprise  a  substantial  portion of the  furbearer  popu- 

wetlands, with  no  record  of  their presence  there  before 1850. It was not  until the early 1900's. 
lation of the  Louisiana  coast.  To  some  extent,  the  muskrat is similarly  a recent  resident of the 

however,  that  commercial  aspects of muskrat  pelts  were  recognized,  and  the  species  harvested. 

lion.  This  resource is harvested  almost  exclusively from  the  coastal area of the state. Nutria  and 
For the 1968-69 season,  Louisiana's  entire fur  production was valued at $7.1 mil- 

muskrat  production  brought  in the  highest  revenue  among  all  furbearers  caught in the past decade. 
The  nutria harvest  increased  tremendously in  the 1960's due  to the  demand for a versatile 
fur to accommodate  fashion  trends  and  for  meat  for  ranch-mink  and  pet  food.  Nutria pelts rose 
from 902 valued at $451.00 in 1944-45 to a record  high  of 1.7 million valued at $3.8 million  in 
1968-69 (Table  8).  For  the  past  two  decades,  muskrats  have  decreased  appreciably  in  numbers 
while  the nutria harvest  increased.  Trappers attribute the  decline  to  muskrat  and  nutria compe- 
tition  for available food.  On  the  other  hand,  land loss from  erosion is serious,  and  changes in the 
saline  characteristics of wetlands  are  reflected  by shifts  in vegetation  types ~ with  declining 
muskrat  populations  quite  likely  one of the  results.  However,  through  good  management  practices, 
muskrat  and nutria  populations have stabilized  in  recent  years  in  the state.14 

In Texas,  about a dozen  species  have  been  designated as furbearers. These include 
nutria,  muskrat,  otter,  mink,  opossum,  raccoon,  skunk,  and  gray  fox.  The latter four  occur  in 
significant  numbers  in.the wetlands of the  lower  Texas  gulf  coast,  but are not harvested  for  pelts. 
Sport  hunting is minimal.  Since  most of the  wetlands are located  on  wildlife refuges or large 
private tracts of land,  access to these  animals is strictly  controlled. 

Further  north  along  the Texas  coast,  except for skunk  and  gray fox, all of the 
species  listed, in  addition  to  nutria, are  harvested, with  the  demand  largely governed  by  the  gar- 
ment industry. 

Generally,  the  recent  20-year  trend  has  been  towards  increased  nutria  harvest. 

and  early 1960's, primarily  due'  to  low  populations  in the  marshes. During the past  two years, 
Muskrat  catches dropped  from  highs  in  the 1930's and 1940's reaching  a  low  in  the late 1950's 

however,  these  animals  have  demonstrated a  strong  increase. 

drainage  have  been significant  factors  in  altering  muskrat  populations.  Brackish water has been 
Marsh  drainage, navigation  projects,  oil  development,  and  urban  and  agricultural 

eliminated  from  much  of the potential  muskrat  marsh  and has had  a serious  effect  on  plant  suc- 
cession.  Dredging and  filling of marshes  has  also eliminated  large acreages of prime  muskrat 
habitat, but at the same time, in many  cases  has provided  habitat  for  nutria,  mink,  raccoon,  and 
opossum.28 29 

available for population  trends.  There has  been a  significant  decline  in  trapping as compared with 
In  Mississippi,mink  and  muskrats are important  furbearers,  but  no  records  are 

20 years ago,  due to  a  combination of factors  inc!uding  abundance of the  species,  demand for  fur 
and interest in  trapping.30 

Alabama's  coastal  wetlands of  south  Mobile  and  Baldwin  Counties support  low 
populations of muskrat and  raccoon.  Generally,  the  habitat is poor,  consisting of thousands of 
acres  of needlerush  marsh. The furbearer  harvest is niL3' 
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Table a 
FUR CATCH IN LOUISIANA 

SPECIES 

YEAR 

1935 
1936 
1937 
1938 
1939 
1940 
1941 
1942-43 

1944-45 
1943-44 

1945-46 
1946-47 
1947-48 
1948-49 
1949-50 
1950-51 
1951-52 
1952-53 
1953-54 
1954-55 

1956-57 
1955-56 

1957-58 
1958-59 
1959-60 
1960-61 
1961-62 
1962-63 
1963-64 
1964-65 
1965-66 
1966-67 
1967-68 

1969-70 
1968-69 

1970-7 1 

OTTER 

- 
- 
- 

920 
760 

1.713 
1,273 

1,399 
2,404 
1,912 
2,367 
2,832 
5,078 
2,222 

4.801 
2.968 

4.849 
4,198 
3,884 
5,407 
4,653 
5,261 
4.382 
5.166 
5,559 
3.602 
4,195 
8,484 
4.274 
3.288 
3,588 
4.118 
3,466 
5.426 

4.808 
6.632 

RACCOON 

- 
- 
- 

87,300 
86,000 

163,895 
71,419 

164,199 

176.91 1 
244,502 
186.750 

104,034 
126,933 

73,035 
104,420 
89.353 
63,429 
49.857 
84.223 
61,520 
72.522 
75,048 
68.1 39 
80,814 

109,470 
65,588 

160.218 
58.424 
68,627 
78.348 
83,876 
50,790 

103,725 
95,654 

55.726 

- 

SKUNK  AND 
CIVET  CAT 

- 

- 
- 

48,500 
48.900 

13,846 
4.655 

17,580 
28,052 
11,155 
12,224 
4.830 
1,415 
1,144 

302 
1.006 
1,062 

982 
31 1 

273 
120 

526 
478 

524 
623 

464 
388 

465 
301 
296 

283 
161 

136 

108 
250 

6 

MINK 

- 
- 

82.480 
89.000 

11 2,425 
85.391 

128,311 
144.717 
132.821 
168,598 
153,027 
153,120 

123.850 
91,541 

184,552 
95,784 

113,073 
58,706 
65,170 
57,142 
62,872 
61,377 
88,365 

32.272 
58,838 

41,399 
51,316 
18,805 
23.31  1 
28,216 
62,150 

46.918 
27.498 

46.294 
21.548 

- 

MUSKRAT 

- 
- 
- 

3.1 10,540 
3,346.280 
6,432,025 
5.405.425 
3,946,978 
4,440,638 
5,963,156 
8.337.41 1 
6,029,764 
5,794,317 
2,948,281 
2,195,324 
2,477,464 
1.01 1,202 
1247.705 
1,173,209 
1,383,114 
1.82 1.840 
1.589.433 
2,165.723 
1,302,606 
1,531,788 

961.287 
632,558 
348,647 
240.079 
201.510 
324,204 
529,438 
929,964 

1,556,764 
1.232.052 

777,960 

Sources: 1 )  Fur Catch in the  United Stater, l1935-1969/, Published by Bird and Mammal Laboratories 
Divirion of  Wi/d/ife Research. Bureau of W n  Fisheries and Wi/d/ife. 

2) Biennial Reports 11962-63,  1968-69. and 1970-711 
Published bv Louisiana wild Life and Fisheries  Commission. 

NUTRIA 

- 
- 
- 
- 
- 
- 
- 
- 

902 
8,784 

18,015 
28,176 
26,738 
38.988 
78.422 
77,966 
89,526 

374,199 
160,654 

418.772 
543,160 
510.679 
461,311 
694,110 

9  12.890 
7  16,435 

1,357,806 
1,304,267 
1,568,233 
1,257,385 
1.307.121 
1,115,410 
1,754,028 

1,226.739 
1.604.175, 

- 
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RARE AND ENDANGERED SPECIES OF WILDLIFE 

Introduction 

In  the year  1600,  the  world's wildlife wealth included 4,226 species of mammals 
and 8,684 species of birds.  Since  then 36 mammals (0.85%) have  become  extinct  and at  least  120 
(2.84%) are currently  in  some degree of danger of extinction.  Ninety-four  birds (1.09%)  have 
become extinct  and at  least  187  (2.16%) are  faced with  extinction. These  figures  apply to full 
species. Geographical  races  or  subspecies  of  higher  animals  also  have  suffered  similar fates. 

In total, 1% of  our  higher  animals have  become  extinct in  the last 372 years and 
nearly 2%% are in  danger.  Among  surviving species of mammals, more  than 64 races  became 
extinct  during  this  period.  An  additional 223 races  survived but are  classed as "rare" or "endan- 
gered". Among  the birds, 164 races  are extinct  and  a  minimum of 287  are considered  endangered." 

association with  wildlife.  Although  natural causes  are  a  part of the  process of evolution,  with no 
This  represents  a  rate of  attrition  of  wildlife resources  unparalleled  in man's total 

species living  more  than  a  few  million years before  disappearing,  the  accelerated rate of disap- 

Homo sapiens. It is quite  likely  that  humans,  directly  or  indirectly, are  responsible  for  the  disap- 
pearance of wildlife resources from the  face of the  earth  in  recent  history is directly  attributable  to 

pearance of  at least 314  of all  species which have  vanished during the  past 372 years. 

vities in the Gulf coast  region.  However,  it is appropriate  to  single out a few species which have 
A  broad  spectrum  of  fish  and  wildlife  species  are  associated  with  petroleum  acti- 

been  classified as "rare" or "endangered" by the U. S. Department of the  Interior  and  the 
International  Union  for  the  Conservation  of  Nature  and  Natural Resources (IUCN), whose  year- 
round o r  seasonal ranges  overlap areas where the petroleum  industry operates or may frequent 
for seismic, exploration, or  transportation  activities. 

realistically  specify  a  need  for  protection.  "Endangered"  species or subspecies are those  whose 
Both "rare" and "endangered"  classifications  are  somewhat  arbitrary,  but  both 

prospects  for survival and  reproduction are in  immediate  jeopardy.  A  "Rare"  species or sub- 
species is one  which is not  immediately  threatened  with  extinction,  but is in  such small  numbers 
throughout  its range  that it may  be  endangered  if  its  range or habitat is further altered or damaged. 
"Peripheral"  indicates the presence of a  species at the  extreme  margin of  its  total range. 33 

Gulf of Mexico Region 

Species with rare, endangered, or peripheral  status  which  are  indigenous  or sea- 
sonal migrants  to  the  Gulf of Mexico  region  include  twelve  birds,  three  reptiles,  four  mammals, 
and  one  amphibian. 

Brown  Pelican  (Endangered) 

Distribution: Breeds on islands  along Gulf coast from  Florida  to Texas. 

Estimated  Population: No estimate  for Gulf coast 

Causes  of  Decline: Collapse of thin-shelled  eggs  shown  to  be  associated  with  excessive 

tissues of these birds. 
amounts of DDE  in  food fishes, the  contents  of  pelican eggs and 
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Florida  Great  White  Heron (Rare) The  largest Heron  native to the U.S. 

Distribution Breeds in  Florida  Keys,  Florida  Bay  and  southern  penninsula of Florida 
north  to Cape  Romano.  Birds  occasionally  found  farther  north  along 
Florida  coast  and  rarely in adjacent states. 

Estimated  Population: 2,000 

Causes of Decline:  Former  illegal hunting  and  hurricane caused mortality. 

Florida  Everglade Kite  (Florida  Snail  Kite) (Endangered) 

Distribution: 
south  into  the  northern  part of the Everglades National Park. 
Fresh  water  marshes of southern  Florida;  from  Lake Okeechobee 

Estimated  Population:  About 120 in 1969. 

Causes of Decline:  Shooting,  declining  habitat  and  drainage  of  marshes for  agriculture 
and  residential  use. 

Southern  Bald Eagle  (Endangered) 

Distribution: 
Adult  population  of  southern  Florida is essentially  resident. 
Nests in estuarine areas of  the  Gulf coast from  Florida  to Texas. 

Estimated  Population:  About 235 active  nests  were  located in 1965 throughout the  total 
range, 99 of  which were  successful. Only 2 or 3 active  nests  were 
located  in  the  Gulf  region  outside  of  Florida. 

Causes of Decline:  Increase in human  population  in  primary  nesting areas. Illegal  shoot- 
ing, loss of nest trees, and  possible  reduced  reproduction  due to 
Desticides. 

Arctic  Peregrine  Falcon  (Endangered) 

Distribution:  Occurs in  migration  along  the beaches of  outer  islands  all  along the 
Gulf  coast. 

Estimated  Population: No estimates  available for the Gulf  region. 

Causes of Decline:  Evidence points to cumulative  effects of chlorinated  pesticides  on 
reproduction. 

Attwater’s  Greater  Prairie Chicken (Endangered) 

Distribution:  Local  and  scattered  over 11 counties in small,  disjunct  populations 

counties. 
in the Gulf coastal prairie  of Texas, chiefly  in  Refugio  and  Colorado 

Estimated  Population:  About 1,000. 

Causes of Decline: Reduction  of  natural  tall grass prairie  habitat,  chiefly  by  plowing 
and  overgrazing  the  original  prairie. 
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Whooping  Crane  (Endangered) 

Distribution:  Winters at Aransas National  Wildlife Refuge and nearby  islands  on 
the Gulf coast of Texas.  Occasionally,  wanders as far as northeastern 
Mexico. 

Estimated  Population: 80, including 59 wild  birds  on  Gulf  coast  winter  of 1971-72, 21 in 
captivity  in  winter of 1971-72. 

Causes of Decline:  Interference  by  man; also probably  illegal  shooting of nonbreeding 

grain  producing  farm  land.  Occasional  shooting  on  wintering area. 
birds  in summer and  migrating  individuals  in  fall  in the northern 

Florida  Sandhill  Crane (Rare) 

Distribution: West prairies  throughout  peninsular  Florida and southern  Mississippi. 

Estimated  Population:  Between 2,000 and 3,000 estimated  by  Bureau of Sport  Fisheries 
and  Wildlife  in 1964.  Less than 50 in  southern  Mississippi. 

Causes of Decline:  Decline not  definite  in  Florida,  but  increased  human  population  and 
conversion of some  wet prairie  habitat  for  agriculture  could  initiate 
downward  trend.  Surface  drainage  by  lumber  companies  and  other 
human  encroachment  on  habitat  caused  decline  in  Mississippi. 

Eskimo  Curlew  (Endangered) 

Distribution: 
coast in 1950,  1959,  1960,  1961, and  1962. 
Known  only  from  one  or  two  spring  migrants seen on the  Texas 

Estimated  Population:  No  estimate 

Causes of Decline:  Former  excessive shooting. Present limiting  factors  unknown, 

American Ivory  Billed Woodpecker  (Endangered) 

Distribution: 
exist  in  widely  scattered  localities  in eastern  Texas,  Louisiana,  and 
Thought  to  occur  at  present  in southeast  Texas.  Very  few  birds  may 

able habitat.  Organized  efforts to locate  either Ivory Bills  or favorable 
Florida.  Probably very close to extinction because of  scarcity  of  suit- 

duced  sightings  of  one  bird  and  sound  recordings  of another in  the 
habitat  for  this  species in Texas,  Louisiana,  and  Florida have pro- 

Neches river drainage  of  southeast  Texas in 1967 and 1968. 

Population: No estimate 

Causes of Decline:  Illegal shooting  and  reduction  of  overmature  forests  with dead  and 
dying trees which  supply  the  wood-boring  beetle  larvae  required  for 
food. 

Red-Cockaded  Woodpecker  (Endangered) 

Distribution:  Resident  in  open,  old  pine  woodlands  in  Gulf  coast  region  from 
Florida  to eastern  Texas. 

Population:  No  estimate 
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Causes of Decline:  Lack of  nesting  sites  in  old,  living  pines  infected  with red-heart 
disease. 

Cape  Sable Sparrow  (Endangered) 

Distribution:  Resident in fresh  and  brackish  water  marshes in southwestern 
Florida. 

Estimated  Population:  Estimated at  less than 1,000, perhaps less than 500. 

Causes of Decline: Limited  and  unstable  habitat  resulting  from  drought,  fires,  hurri- 
canes,  encroachment  of  mangroves  on  marsh  grass,  and  reduction  of 
habitat  by real estate  development. 

American Alligator (Endangered) 

Distribution:  Mississippi  west  to  Corpus  Christi,  Texas 

Population: Unknown 

Causes Of Decline: Heavy poaching;  destruction  .of  habitat,  young  subject  to  predator 
and  human  pressure. 

The  American Crocodile  (Peripheral) 

Distribution:  South  Florida  and  Florida  Keys 

Population: Unknown 

Causes of Decline:  Poaching for  skins;  destruction  of  habitat;  frequent  hatching  failures. 

Green Turtle (Peripheral) 

Distribution:  Tropical  oceans,  inshore  waters.  Present  on  the  United  States  coast 
during  summer. May  nest on  Florida  coast. 

Population: Very few  in  the  United States, but  fairly  abundant  world-wide. 

Causes of Decline:  Widely  used for  food;  eggs  and  young  subject  to very  heavy preda- 
tor  and  human  pressure. 

Red Wolf (Endangered) 

Distribution: 
extreme  southeastern  Texas  and  Cameron  County in southwestern 
In  unmixed  form  throughout Chambers  and  Jefferson  Counties in 

throughout  most  of the rest of eastern  Texas. 
Louisiana.  Occurs as a  hybrid  with the coyote  and domestic dog 

Population: No estimates  available 

Causes of Decline:  Heavy trapping  and  hunting pressure.  Habitat  changes  favor the 
coyote,  with  which  red wolves  appear to  readily  hybridize. 

The  Florida  Manatee  (Endangered) 

Distribution:  Coastal  areas  of  Florida;  found  along  the  edges of Everglades 
National Park  and  occasionally  throughout  the  Florida  Keys. 
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Population: No  reliable estimate 

Causes of Decline: No evidence of recent  decline,  but  previous  decline  due to hunting 
for  flesh,  oil,  and  skins,  slaughter  for  "sport",  silting of coastal 
feeding  grounds,  and  injuries  from keels and  propellers  of  power 
boats. 

Florida  Panther (Cougar,  Puma)  (Endangered) 

Distribution: 
the  vicinity of St. Mark's  Refuge in Wakulla County. 
Believed  present  in four  counties  in  Florida,  and  rumored  to be in 

Population: 100-300 

Causes of Decline: Heavy trapping  and  hunting pressure; inability to adapt to changing 
environmental  conditions;  pressures  from  civilization. 

Key Deer (Endangered) 

Distribution: Monroe  County,  Florida, Key Deer National  Wildlife Refuge 

Population: About 575 

Causes of Decline: Occupation and  development of  islands  by  man;  hurricanes  and fires. 
Habitat  and  road  kills are critical  factors  in  sustaining  the  population. 

Houston Toad (Endangered) 

Distribution: Associated with  loblolly  pine  in  the area of  Houston, Texas 

Population: No estimates 

Causes of Decline: Destruction  of  habitat  through  lumbering,  road  construction  and 
expansion of suburban  area.  Population  within  Houston  city  limits  is 
probably  gone  due to city 55 

Theforegoing  list  isnot completesinceadequatedataarenotavailableforall"rare"or 
"endangered"  species which  migrate to  or  through the Gulf  region.  However,  the  following  comment 
from  "The  Coastal  Resources  Management  Program  ofTexas",  published  by"the  Interagency  Natural 
Resources Council" is of interest: 

"The 1968 edition  of the Red Book. the list  of  endangered  animals,  lists 
38 species  and  subspecies of  birds  which are  threatened  by  extinction.  Of these, 
not less than 37 either  are  permanent  residents of the  (Texas) coastal zone or 
migrate  through our coast or establish  temporary  residence on our shores."= 
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INTRODUCTION - COOK INLET, ALASKA 

Alaska east of the  base of  the Alaskan  Peninsula.  The  inlet is bordered  by  more  than 100 square 
Cook  Inlet is a  large  tidal  estuary  in  South-Central  Alaska  which  enters  theGulf of 

miles of tidal  marsh,  most of which is located  in  thesusitna  Flats.Trading  BayandRedoubt Bay on 
the  northwest  side  of  the  Upper  Inlet,  and  Chickaloon Flats on the  south  side of  Turnagain  Arm. 
Other  smaller  marshes are found  mainly  in  bays. 

Cook  Inlet is also bordered  on three sides by  mountains: the  Aleutian  Range  and 
Alaska  Range  on  the  northeast; theTalkeetna  Mountains  to the  northeast;  and thechugach and 
Kenai  Mountains  on  the  southeast.  Glaciers are common  throughout these mountain  ranges. 

Beluga,  Susitna. LittleSusitna,  Matanuska,  Knik. Eagle.Twenty-Mile.Placer. Resurrection.Swan- 
Major  tributaries  include  the  McNiel, Tuxedni. Drift,  McArthur,  Chackachatna. 

son,  Kenai.  Kasilof, Ninilchik.  Anchor and  Fox  Rivers.  Many of these carry heavy glacial  sediment 
loads. Numerous  other rivers and  creeks  also  contribute  to  the  flow  into  the  inlet. 

the  fresh water to  the  inlet. Most of these carry large  glacial  silt loads; and,  together with other 
The  Susitna River  and the  tributaries  to  Knik  Arm  contributea  high  proportion of 

glacial  streams, contribute a heavy  sediment  load to the  inlet,  particularly at its  upper  end. 

Five  active  volcanoes, Mts. Augustine,  Spurr,  Redoubt, lliamna and  Douglas 
border the inlet  on  the west side. 

A  rim of lowlands  separate the  mountains  from  most of the inlet. In places, this is 

directly  from the water. It is wide  in  the  Upper  Inlet, and  the  lake-dotted  Kenai  lowlandsextend  for 
narrow,  or  absent, as along the  southern  margins of the  inlet  in  fiords  where  the  mountains  rise 

more  than 60 miles  from  the East Foreland  to the  Kenai  Mountains.  TheSusitnaRiverValley is also 
a broad,  lake-studded  lowland, in  places  more  than 60 miles  wide. 

waterfowl  and  seabirds,  which,  on  occasions,  number  in  the  millions;  isa  permanent  residencefor 
Cook  Inlet  supports,  or is, a  periodic  habitat  for  populations of various  species of 

sea otters - occasionally  for sea lions;  its beaches  provide  razor  clam  habitat;  its  waters  support 
thriving  fishing  industries  involving  shrimp,  king, snow  and  dungenesscrabs,  salmon and herring, 
an extensive  recreational  fishery;  and theoil industry,  which is the primaryeconomic  activity  in the 
inlet. 

removed from  the  bulk  of these  resources,  it  does share the same waters  which  ebb  and  flow  past 
Although  petroleum  industry  activity is centered in  the  Upper Inlet, many  miles 

and over  them; is surrounded by hundreds of square  miles of valuable  waterfowl  habitat;  and  oc- 
cupies the  Upper  Inlet  along  with a set-net  salmon fishery. 

The  fishing and  fish-processing  industries of Cook Inlet are second to the 

the  regional  economy.  The  fishery  resources are renewable,  and with  proper  management  can 
petroleum  industry  in  annual  dollar  value  of  production,  and  constitute an important segment of 

provide  the  State of Alaska with a valuable  and relatively stable  industry  indefinitely. 

Cook  Inlet  fishery resources  are not  only of significant  commercial value, but also 
provide  recreation,  economic  and  social  benefits  associated  with  sport  fishing  and  tourism. 
Various  species of  both  finfish  and  shellfish are important  in  the  economy of Cook  Inlet. 

(National  MarineFisheriesService) revealed the  presenceof  25speciesoffinfish,  including abun- 
Deep-water  trawls conducted  by the U.S. Bureau of Commercial  Fisheries 

dant  butter sole, yellowfin sole, turbot  and  pollock. Five  species of shrimp,  three species of crabs, 
octopus,  scallops  and  other  invertebrates  were  also  recorded. 
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economic  activity  in  dollar value, and  may  increase  substantially through  the  next decade, if not 
The  petroleum  industry  in  theCook  Inlet  basin far outdistances  any  other  primary 

longer. At the  same  time, fisheries, second in rank of the resource-based  industries of the area, 
have  experienced  a  nearly  steady-state  economic  condition  during  the  past  ten  years.  The 
petroleum  industry has expanded  rapidly  from  exploration  and  early  production  in  the late 1950s 
tolarge-scaleproductionfromeightmajoroilandgasfieldsandseveralsmalleronesbythe1970s. 
Production increases  have  leveled off.  However,  only  a small  percentage of the area  considered 
favorable for  petroleum  production  in  the  Cook  Inlet basin has been  intensively  explored.  The 
lower two-thirds  of  the  Cook  Inlet  basin is essentially  untouched. 
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THE  PETROLEUM  INDUSTRY 

The  petroleum  industry  in  the  Cook  Inlet  basin  exceeds  all  other  primary 
economic  activities  in  dollar value. This  maywell  increasesubstantially  through  the  next  decade, if 
not  longer.  At  the same time, fisheries,  second  in  rank  of  the  resource-based  industries of the area, 
have  experienced  a  nearly  steady-state  economic  condition  during  the  past  ten  years.  The 
petroleum  industry has expanded rapidly  from  exploration  and  early  production  in  the late 1950s 
tolarge-scaleproductionfromeight majoroilandgasfieldsandseveralsmalleronesbythel97Os 

essentially  untouched. If the producing  formations of the  Upper  Inlet  prove  to  extend  south of the 
(Figure I). Production increases  have currently levelled off.The  lower2/3of  theCook  Inlet basin is 

Forelands for any great  distance,  substantial  increases over present production  levelsare  to be ex- 
pected. 

Present  estimated of potential reserves run as high as  7.9 billion barrels of oil and 

proximately  2.6  billion  bbls. of oil  and  5  trillion cu. ft. of gas,' the  margin  for  growth is great. The 
14.5 trillion  cu.  It.  of gas for  the  entire  region.  With reserves in  the  ground estimated at  ap- 

Alaska Division of Oil and Gas estimates that about500million  barrelsof  thisoilarerecoverable. 

Estimates of  Cook  Inlet basin  reserves  rate  the region as one  of  the major 
petroleum-producing areas of the  world.  To date,  Cook  Inlet's oil gas fields  have  produced 450 
million  bbls.  of  oil  and  1  trillion cu. ft. of gas (more  than 99 percent of the state's production  to 
date),  and  rank  Alaska  seventh  among  the  petroleum-producing  states  (Figure  2).Total  valuesfor 
these products are estimated to be more  than 1.1 and 0.6 billion  dollars respectively (Table 1). 

royalties  from Cook Inlet  petroleum  development  now  exceed $250 million.  Production  royalties 
Cumulative  income to  the State of Alaska from lease bonuses, rents, taxes  and 

account for approximately 1/2 of  this  figure.  Further, 100 million  of the total 127 million  dollars  in 

offshore  drilling  platforms was completed.  The  State  of  Alaska,  Department  of  Natural  Resources, 
royalties  have  accrued  to  the  state  since 1968, the year in  which the  installation  the last of the 

estimates that the  current level of  royalty  payments, in excess of $25 million per  year, will  continue 
at that  rate  for several more  years. 

COASTAL  FACILITIES 

sent. The  ports  handle  more  than 11 million tons of  petroleum  products per year and more than 
There are five major  ports  and four small  boat  harbors  serving  Cook  Inlet at pre- 

400.000 tons of general  cargo.  Almost 90 percent of the general  cargo is containerized. 

Use of  all  port and  harbor  facilities is influenced  by the  tremendous  tidal ranges 
(upto30feet)inCookInlet.Manysmallboatharbors,docks,andanchoragesareunuseableatlow 
tide  and  any  boats or ships  using  them are bottomed. 



VALUE OF OIL & GAS  PRODUCTION IN COOK INLET  BASIN 
Table 1 

(Thousands of Dollars) 

Value of  Oil  Production 295 1.230 17,652 31.187 32,650 33,627 34,073 44,007  91.164  186,695 200.289 232.829  234,337  1,139,974 
1959  1960  1961 1962  1963  1964 1965 1966  1967  1968  1969 1970 1971 Total 

Value of Gas Production 
Total 

16  30 129 467  1.111 1,719 1,799 2,794 3,610 4,388 11,158 18.164 17,972 
311 1,260 17,781 31,654 33,761 35.346 35,872 46.801 94,774 191,083  211.386  250,993  252.309  1,203,331 

63,357 

STATE  REVENUES DERIVED FROM PETROLEUM  DEVELOPMENT IN COOK INLET  BASIN 

(Thousands of Dollars) I 

Royalty  Payments 
Oil-State  Lands 
Gas-State  Lands 
Oil 8 Gas-Federal  Lands 
Total 

Lease Bonuses & Rents 
Bonuses 

Rentals-State  Lands 
Total 

Taxes 
Production Severance 
Disaster  Severance 
Conservation 
Total 

Total State Revenues 

0 0 0 0 
0 0 

0 
0 4  40 391 756 897 

0 
76 96 

14,233 17.395 22,146 27,731 942' 3,517' ~ 4 1  
~ 

13 97 1,640 2,499 3.860 3.375 3.266 3,601 4,071 4.955 5.189 2,876 3.047 
13  97 1,640 2,503 3,900 3.451 3,362 4,543 7,588 19,429 22.975 25,778 31,675 

~~ ~~ ~~ 

2,977  79 14,411 15,626 3,682 1.056  4,581  1,241 18,127 0 0 0 0 

(Onshore  bonuses  not available by year, but  are  reflected in total  figure) 
(Information  not available by years for Cook Inlet Area:  State  share of federal  rentals  not  available) 

3 11 160 270 298  313 314 397 676 2.276 5,406 7.397 11,411 
0 
1 

0 
1 22 

0 0 
45 52 

0 
46 54 
0 0 0 24 1,526 1.794  1,561 0'  

57 113 
4 12 182  315 350 359  368  454  813 3,966 7.514 9.205 11,411 

164 314 247 0 '  

"Estimate  lrom  Pedro  Denton,  State  Department of Natural  Resources,  Dlvision of Mmes  and  Geology 
'Slate of Alaska  Department of Natural  Resources,  Division of Oil  and Gas. Various statistrcal reports. 

State of Alaska  Department of Natural  Resources,  Divislon of Lands. Varrous Unpublrshed  Data. 

1966 and 1967 flgures  are  for  oil  and gas  cornbined/no  breakdown  available 

86,180 
2,285 

126.954 
38.489 

76.802 

16,000' 

28.932 
4.905 
1.116 

34.953 
- 
254.709 

e 





OIL  EXPLORATION & PRODUCING  ACTIVITY 
Figure 2 
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MAJOR  PORTS 

In  Table 2, a port is identified as an oil or gas or  timber  port  only if those  com- 
modities  make  up  asignificant  part of its  total  cargo.  Portsare  treated  ascomplexesand may cover 
areas 20 miles long as at Kenai/Nikiski,  or  they may be compact, as  at Anchorage. 

MAJOR PORTS IN COOK INLET 
Table 2 

Name 
General Oil & 
Cargo 

Fish 
Gas Processing 

limber 
Processing 

Ferry 
Terminal 

Homer 
Seldovia 
Draft River 
Kenai/Nikiskl 

X 
X 

Anchorage X X 

X 
X 

X' 
X 
X 

X 
X 

X 
X 
X 

X" 

'NO malor Shfpmenls  Ihrough  the porl. buf fankers lie m lhe roadstead 
a1 ImeS awarlrng Improvements In Ice  cond,hons or weafher 

"Summer  schedule only. 

OUTBOUND PETROLEUM  PRODUCTS 

Nikiski and Drift River are the  two  principal  oil-shipment  ports.  Shipments  from 
Nikiski  in 1971 amounted to about 19 million  barrels of crude,  residuum,  and  finished  products, 
while  regular  shipments of liquified  natural gas (LNG) were madefrom  this  porton  aweekly basis. 
Urea is also  made at Nikiski and shipped  from  there to Japan. 

Shipmentsof crudeoilfromDriftRiveramounttoabout60millionbarrelsperyear. 
ThisamountwiIIremainconstantforthenextseveralyears,thendeclineunlessfurtherdiscoveries 
are made in  Upper  Cook Inlet. 

INBOUND PETROLEUM  PRODUCTS 

The great  bulk of petroleum  products  shipped  into  Cook  Inlet  ports are destined 
for  Anchorage  where 10,305,396 barrels  were  received in 1971. Minor shipments are received at 
Seldovia.  Kenai  and  Homer. Some of the shipments are intra-regional  transfers  from  Nikiski  to 
Anchorage. 



PIPELINES 

connecting to onshore  pipelines on both sides  of the  Inlet  (Figure 3). 
There is an  extensiveoffshore  pipelinesystem  north of the Forelands in Cook  Inlet, 

About 180,000 barrels  per  day,  or 5.4 million  barrels per  month,  are  pumped 
through 20 oil  pipelines  in this complex.  The  individual  fields  and  their  production are shown in 
Table 3. 

PRODUCTION  FROM COOK INLET  OIL  FIELDS‘ 
Table 3 

Code 
IFig.1 

B 
C 
D 
E 

Oil Field  Name 

Granite  Point 
Middle  Ground  Shoal 
Trading Bay 1 & 2 
McArthur River 

Number Pipelines 
Serving Field 

4 
4 
6 

~ 6 
20 

Production 
Per Month 

IbbU 

750,000 
800,000 
850,000 

3,000,000 
5,400,000 

‘From files of  Alaska  Dept. 01 Natural  Resources,  Dwrsion 01 Oil 8 Gas, Anchorage 

There are, in  addition,  two  pipelines  serving  the  North Cook Inlet gas field,  which  supply  some of 
the gas for  conversion  to  LNG at Nikiski. 

tween Bird  Point  and Potter. Gas lines  also  have  been  constructed  to  Granite  Point  and  McArthur 
The  pipeline  supplying  the  natural gas to  Anchorage  crosses  Turnagain  Arm be- 

River  Fields  to carry gas formerly  flared. 
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e OFFSHORE DRILLING  PLATFORM 
- OIL PIPELINE 
--- 'GAS PIPELINE 

PETROLEUM  INSTALLATIONS IN COOK INLET  BASIN 
Figure 3 
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FISH AND WILDLIFE RESOURCES 

THE  FISHING  INDUSTRY 

The  fishing and  fish  processing  industries of Cook  Inlet are second to the 
petroleum  industry  in  annual  dollar  value of production,  and  not  only  constitutean  important seg- 
ment of  the  regional  economy,  but also provide  recreation,  economic,  and  social  benefits 
associated with  sport  fishing  and  tourism.  The  fishery  resources  are  renewable,  and  with  proper 
management  can  provide the State of Alaska with  a valuable  and  stable industry  indefinitely. 

Various  species of fish  and  shellfish are important  to  the  industries  in Cook Inlet. 
Exploratory  deep  water  trawls  conducted  by  the US. Bureau of Commercial  Fisheries  (National 
Marine  Fisheries  Service)  revealed the presence of 25 species of finfish,  of  which  butter sole, 
yellowfin sole, turbot  and  pollock, were  most  abundant.  Five  species of shrimp,  three  species of 
crabs,  octopus,  scallops  and  other  invertebrates  were  also  recorded.  Systematic  inventories  of 
pelagic  species  have not been made. 

are shown in  Figure 1 
Estimates of the  total value to fishermen, from all species from 1962 through 1970 

ment,  A  Background  Study of Available  Knowledge,"  by Charles 0. Evans,  and  Eugene  Buck,  Richard  Buffler,  Greg hsk.  
Unless  otherwise  noted,  maps,  graphs  and  tables  related to fish,  shellfish  and  waterfowl  are  from  "The  Cook  lnlet  Envrron- 

Robert  Forbes, and Walter  Parker,  University of Alaska, Alaska  Sea  Grant  Program.  August 1972. 
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resident  species,  such as flounders  and  sculpins.  Other species, including  halibut,  while  not 
Fish populations  in  Cook  Inlet  include anadromous  species,  such as salmon,  and 

anadromous, may be  considered  migratory  since  they  move  into  shallower  water at certain times 
of the year. 

SALMON 

All five  North  American species of Pacific  salmon,  the chinook  (Oncorhynchus 
fshawyfscha),  sockeye (0. nerka), pink (0. gorbuscha), coho (0. kisufch)  and  chum (0. kefa) 
inhabit  Cook  Inlet  in  significant  numbers. 

poses into seven districts as shown  in  Figure 2. 
The  Cook  Inlet - Resurrection  Bay  area- has been  divided  for  management  pur- 

travels through,  turbid  watersof  theupper  inlet. As aconsequence,spawning  ground  survey  infor- 
Much of the Cook Inlet  salmon  population is widely  distributed and  spawns  in,  or 

mation is limited  andexploratoryfishing has not been  intensiveenough  to  provideusableinforma- 
tion. Reliance,  therefore,  must  be  on  catch  information  supplemented  by  available  steam  survey 
data. 

Trendsinsalmon harvestforthe76-yearperiod.1893-1969,areshowninTable3in 
terms of ten-year averages. In recent  years,  there has been  a  drastic reduction  in harvest of 
chinook  salmon. What portion  of  this  results  from a reduction  in  the salmon population,  and  how 
much results from  more  restrictive  regulation is only  conjectural.  Harvests  of  sockeye have held 
relatively steady.  Even-numbered years during the 1960-69 period  produced  the  highest average 
pink  salmon  harvest in  the  history of this  fishery. 

Surprisingly,  the  coho  and  chum  harvests  appear  to  be  highest  in even years, even 
though these species are normally  four-year fish. 

A further  breakdown  of  the  1960-69average  harvest  by  species  by  district is shown 
in  Table 4. 

remoteness as from lack of fish.  Flagg”  points  out  that  since 1968 the  catch of pink and  chum 
The very low catch  in  the Kamishak District  could  result as much  from  its 

salmon in  that  district has increased,  probably as a result of increased interest. The  high  catch  in 
the  Central  District  could  have  resulted  from  fish  destined  for  spawning areas in the  Upper  Inlet as 
well as the  Productive  Kenai-Kasilof  systems  that passes through there. 

“Flagg.  Loren E., Commercial Fish Div., Ataaska Depf. of Fish and Game, Homer. 
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NORTl 

DISTRICT 

~ . ~ 

COOK INLET - RESURRECTION  BAY  COMMERCIAL  FISHERY  MANAGEMENT  DISTRICT 
Figure 2 



1893-  1899 

1900-  1909 

1910-1919 

1920-1929 

1930-1939 

1940-1949 

1950-1959 

1960-1969 

Table 3. 
TEN YEAR HARVEST  AVERAGES COOK INLET  SALMON 

Chinook 

19.3 

39.4 

51.4 

49.3 

64.6 

91.6 

78.6 

(1 4.5%) 
13.3 

Sockeye 

382.3 

486.7 

1395.9 

1250.9 

1606.6 

1645.6 

1352.5 

(71.5%) 
1176.3 

(Thousands of fish) 

Pink Coho 

0 
E 

39.0(3) 
38.0(1)' 43.3(3) 

0 
E 172.7(3) 

5.3(3)  83.2(4) 
57.4(5) 

0 40.0 
E 

104.8 
11 08.0  160.0 

0 137.0 
E 597.0 313.0 

187.0 

0 364.6 
E 

211.8 
821.4  340.2 

0 1061.2 
E 

333.8 
1714.6 488.2 

0 
E 

539.4 186.2 
2045.6  287.4 

0 177.5(16.7%) 152.0(45.6%) 
E 2659.5(100%) 379.2(77.8%) 

Chum 

34.4 
79.8 

54.8 
85.4 

138.6 
143.4 

274.4 
365.8 

553.0 
630.8 

356.1(64.5%) 
920.1 ( 100%) 

O=odd numbered years 
Eleven numbered years 

"The percenlage of maximum IO year  average  catch  represented by the 1960-69 average  catch 
'Figures  in  parenrhesis  indicate  number of years data  available 

Total 

402~3 
495.0 

555.2 
727.8 

2771.4 
1637.4 

2324.6 
1649.6 

3132.2 
2230.2 

3349.2 
4363.2 

4460.4 
2624.2 

1875.2(56.0%) 
5148.4(100%) 
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TEN-YEAR  AVERAGES 1960-69 SALMON  HARVEST - COOK INLET 
l a  ble 4 

[Thousands of fish) 

Chinook  Sockeye Coho Pink Chum Total 

District 
All Years 

Northern 
Central 

3.8  108.5  91.1 
9.5  1,051.2  171.0  955.0  536.9 

225.5  65.4  494.3 

Kamishak 
2,723.5 

Southern tr 15.1 
1.5  0.5  41.9  26.1  70.0 

3.0 - ~ 196.1 ~ 9.7  223.9 
Total Harvest 13.3  1,176.3  265.6  1,418.5  638.1  3.511.8 

tr 

~ 
~ 

Even Years 
Northern 144.4  96.5  796.2 
Central 

443.0 
as 

Kamishak 
230.4  1.887.1 

above above 
781.0  3.959.3 

Southern 
0.1 
4.3 

46.7  31.0 
~ 282.6 ~ 11.6 __ 313.6 

79.3 

Total even year 379.2  2,659.5  920. I 5,148.4 

as 

Odd Years 
Northern 
Central 
Kamishak 
Southern 
Total odd year 

as 
above above 

as 
37.9 
111.5 

8.0 34.3 
22.8 

192.5 
292.7 

0.9  37.1 
1,487.7 

1.8 
21.2 

~ 109.6 ~ 7.8 __ 134.3 
60.7 

152.0  177.5  356.1  1,875.2 
__ 

Chinook Salmon 

Figure  3plots the distribution  of  thecommercial harvest of Chinook salmon bydis- 
trict  for  the years  1954 through 1971. 

The  declining harvest probably results in part  from  regulations  imposed  which 
outlawed  chinook  salmongear,  but  permittedfishermen  to  retainchinook  caught  incidentally.  The 
extreme reduction  in  catch  in  the  Northern  District  for  the years 1964-68 may  have  resulted from 
effective protection of spawners bound  for  thesusitnasystem  bya  lateopening  of the commercial 
season. 

Sockeye Salmon 

Sockeyesalmon  harvestsfortheyears 1954-71 areshown  in Fig. 4fortheNorthern 
and Central  Districts.  There are not  enough  data  for  the  Southern  and  Kamishak  Districts  from 
which  to draw  conclusions. As in  the case of chinook  salmon,  most  of the  catch is in the  Central 
District.  Major sockeye  spawning  systems are the  Kenai-Russian.(Figure 5) 
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COOK  INLET - SOCKEYE  SALMON  HARVEST 
1954-1 974 
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S u s i t n a  R i v e r  
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SOCKEYE SALMON  SPAWNING SYSTEMS 
Figure 5 
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Pink  Salmon 

The  pink  salmon  harvest  for  the  years 1954-71 for the Northern,  Central and 
Southern  Districts is shown in  Figure 6. 

Because of the  marked even-year periodicity in the  pink  salmon  runs,  theeven  and 
odd-year total catches  for  the period 1954-1971 have  been plotted separately  in Figure 7 .  Table 5 
shows the ten-year average harvest  for the  period 1960-69 by  district and points  out  that  by far the 
greatest difference between odd and  even years occurs  in  the  Northern  Central  Districts.  The 
Northern  District, that is  mostly  supported  by  the streams of the  Susitna  River  system,  has  a  short 
harvest  period.  The  Central District,  with  runs  into  more streams, has a  longer  harvest  period? 

Southern  District  pink  salmon  streams  which are important  to  the  Cook  Inlet 
salmon  fishery are Humpy,  Tutka,  Seldovia  and  Point  Graham. In the  Southern  District,  many  fish 

There are probably  two  pink  salmon  runs  in  the inlet.3 The  first  run is bound  for  the  Susitna  River 
are caught  before  the  end of  June  and  a  high  rate of fishing  activity  continued  into  mid-August. 

system  and the harvest starts in  the  first week of July  and  continues  into  early  August.  The  second 
run is bound  for  the Kenai  and  Kasilof  Rivers  and  peaks during  the  first week in  August. 

District 

Northern 
Central 
Kamishak 
Southern 
Total 

PINK  SALMON  CATCH BY DISTRICT - ODD AND  EVEN  YEARS 
TEN  YEAR AVERAGE 1960-1969 

Table 5 

(Thousands of fish) 

Even Years 

443 
1.887 

282 
47 

2,659 
__ 

Odd Years 

a 
23 
37 

110 
178 
- 



COOK INLET - PINK SALMON HARVEST 
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Coho Salmon 

71 are shown  in  Figure 8. The even-year periodicity of the  coho harvest  shown  by  this figure might 
The  coho salmon  harvest in the  Northern  and  Central  Districts  for  the years  1954- 

result from  a  periodicity  of  fishing  effort based on expected  strength of  pink  salmon  runs;  however, 
thecohosalmonsportcatchinfreshwaterintheUpperInletisalsonormallygreaterinevenyear~.~ 
This  periodicity,  shown in Figure 9, although not as marked as in the pink salmon, is nonetheless 
consistent. 

Cohos  enter  streams of  Upper  Cook  Inlet  mid-July  to September,  and  some are in  the  Inlet  until 
The  harvest  begins slowly  in  late June, but does not peak until  considerably later. 

mid-October.  A  report some years  ago indicated that cohos entered  the  Anchor  River by  August 3, 
and that the  run was substantially over by  the  end  of Se~tember.~ This is a  considerably later 
schedule than is indicated  by  thecatch data,  suggesting that cohos  spend  a long  period  in the Inlet 
before  entering  spawning  streams. 

Ninilchik  and  include  the  Kasilof. Kenai  and  Susitna  Rivers. 

Chum Salmon 

The major coho  spawning  streams in  the  Inlet are on  the east side north  of 

The  chum salmon  harvest  for  the years  1954-71 in the Northern and  Central  Dis- 
tricts is shown  in  Figure 10. Catch  trends  for  chums are similar to cohos  in  their even-year 
periodicity of larger  catches, probably  for  the same reason.  Figure 11 shows  the  even-year and 
odd-year  chum  harvests  separately for  thesame  period,  and  indicates an unusual  odd-year high  in 

McNiel River, Chinitna Bay  and  other west side  streams as major  chum  producers.  No  chums are 
1957 and  an even-year low in 1958. Davis' lists the Susitna  Basin, Cottonwood Creek, lniskin River, 

reported  in  the  Kenai  or  Kasilof  Rivers. 

Seasonal  Presence of Salmon 

Figures 12 and 13 summarize, by species,  the  mid-80  percent of the  catch for the 
period 1966-71.The heightofthegraph indicatesthenumberofyearsthatsignificantharvestsoc- 
curred  during that portion of the  fishing season. The  highest  portion of the  graph  indicates  the 
period  during  which harvest was most active. The  check  mark indicatestheaveragedatebywhich 
50 percent  of  the  catch had  been  made. 

all species  combined in the  Northern and  Central  Districts.  The  period  of  greatest  activity is from 
Figure 14 summarizes  these  data  and serves  as an  indicator of the  harvest rate for 

July 1 to August 10. 

inferences  based  on the  shapeof  the  catch  curve  and  stream  survey  information  have  been  used to 
Because the  timing of the  catch is only  a  rough  indication of the  presence of fish, 

extend  the  catch  curves. We can  thus  infer  the  period  when  adult  salmon  probably are present  in 
Cook Inlet  in  significant numbers, as shown in  Figure 15. 

The presence of  significant numbers of adult  salmon in  the  Inlet  probably begins 
withchinookaboutMay15andendswithcohosmoltmigrationfromtheKenaiRiverin1967began 

dicated that 5,000,000 sockeye  smolts  migrated  down  the  Kenai River. There is, however, no quan- 
in  strength  on  May 25 and  peaked  about June5 and 6.6 A  mark  and  recapture  program in 1967 in- 

titative information  on  abundanceor  timing of presenceof  salmonsmolts  in  theinlet. 

Cook  Inlet  waters  from  about  May  1  to  about  September 20. 
As indicated  by  the  foregoing data,  salmon,  either  adults or smolts, are present in 
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Salmon - Sport Fishery 

The  Cook  Inlet  salmon  are  an  important  recreational  resource.  Table  6 lists Cook 
Inlet  streams which  support  a  significant  sport  fishery. 

AsportfisheryforChinookisdevelopinginsaltwateroffthemouthofDeepCreek. 
Such a fishery is also  developing in the Anchor  and  Ninilchik Rivers.  A  substantial  number of pink 
salmon,  a  few hundred sockeyes,  and  a few cohos have been  taken incidentally  in  this fishery. The 
shoreline in this area  also sustains  a  sport  fishery for  pinks  and  cohos. 

The most  intensive  sportfishing  in Cook  Inlet  appears  to  be on the  Russian River, a 
tributary  to the Kenai River. Engel  (1970)’  shows  data  for  the  Russian  River  sockeye  sport harvest 
and  compares it with  the  total escapement.  Table 7 shows  his  figures for the period 1962-1969. 

Steelhead (Salmo gairdneri) 

Steelhead run in theAnchor River,DeepCreek,NinilchikRiverandStariskiCreek. 

the  strongest of the  known  runs.5 
(Logan).*  Sport fishermen  have  reported taking  fish  in  the Kenai River. The  Anchor River sustains 

sea where  they  remain for a  little  more  than  a year  before  returning.  The  return  run  begins  about 
Steelhead  move  downstream in  late May and  June,  and  out  of  the  Inlet  to  the open 

August 15 and  continues  until  about  October 14.5 

Dolly Varden (Salvelinus  rnalma) 

sport  fish  in  many  streamsdraining  into  the Inlet.Theyprobablymoveout undertheice,  sincethey 
Dolly Varden are widely  distributed  throughout  the  Inlet  and are  an important 

have  never been  observed in  their  outmigration. They  apparently  move  down  to  Kachemak Bay 
where  they are often  caught  during  the  summer,  returning  to  the streams from  July  through Oc- 
tober. 

‘Logan. Sidney M.,  Area  Management  Biologist,  Alaska  Department of Fish and  Game. Soldofna 



Table 6 
COOK INLET  STREAMS  WITH  SPORT  FISHING FOR SALMON 

Streams 
Species  Caught 

Chinook  Sockeye  Pink Coho Chum Steelhead 

Northern  District 

Susitna R + tributaries 
Lewis  River 

Little  Susitna 
Fish  Cr  (Big  Lake) 

Wasilla  Cr 
Cottonwood  Cr 

Matanuska R +tributaries 
Eagle R 
Shlp Cr 
Campbell  Cr 
Bird  Cr 
Twenty-mile R 

Swanson R 
Resurrection R 

North  Central  District 
Kenai R 
Kasilof R 

South  Central  District 
Ninilchik R +tributaries 
Deep Cr + tributaries 
Stariski Cr + tributaries 
Silver Salmon  Cr 
Polly  Cr 

Kamishak  Bay  District 
McNiel R 

Southern  District 

Tutka Bay +tributaries 
Anchor R + tributaries 

'Known lrom past records but run  insignificant lor current  sport fishery 

RUSSIAN RIVER SOCKEYE  SALMON  SPORT  HARVEST 
Table 7 

Year 

1962 
t 963 
1964 
1965 
1966 
1967 
1968 
1969 

Early Run 
Harvest 

3.410 
3,670 
4,970 
7,760 

16,360 
8,500 
8.250 
5,430 

1962 - 1969 

Late Run 
Harvest 

1,290 
1,390 

2.940 
1,885 

5,460 
3.640 
4.480 
1.1w 

Escapement 
Total 

56.670 
65,500 
59,630 
43,330 
51,090 
63,190 
58,080 
34,000 

(Man-Days) 
Effort 

6.595 
7,880 
4,940 
8,320 

17,890 
16,470 
17,300 
13,970 



HALIBUT  (Hippoglossus  stenolepsis) 

most of them  winter  in  ocean  waters,  a few may remain in the Inlet  in winter  where  they have been 
Halibut are in  the  Inlet  south of Kalgin  Island  from  May  through  August.  Although 

taken in  shrimp hauls in Kachemak  Bay. 

Kamishak Districts  during  three U.S. Bureau of Commercial  Fisheries  exploratory  fishing  cruises 
Figure 16 shows the  distribution of halibut taken in  trawls  in the Southern  and 

in  July,  August  and  Septemberof  various  recent years. The  highest concentration of halibut was in 
Kachemak  Bay. 

from  May  through  August. 
Sport  fishermen  take  halibut  in  the  Lower  Inlet  when  they are available, generally 

Halibut are not an important  commercial  fishery  in  Cook  Inlet 

HERRING (Clupea  pallasii) 

fishery has declined  drastically in recent years (Table 8). Herring are reported  to  be  inshore  in 
Herring have  been  harvested in Cook Inlet  in  considerable  quantities,  but the 

spring  and summer, with active  spawning  in  the  Southern  District  in  Kachemak  Bay  and  south- 
ward  into the  Outer  District.  They are most  abundant in Kachemak  Bay. 

Table 8 
COOK INLET  HERRING  HARVEST 

(pounds] 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

1921 

1922 

1923 

31 1,346 

29,400 

138.474 

1.886.745 

3,970,029 

5,296,386 

1,918,497 

5,222,176 

1.007.690 

7,562.356 

1924 14.080.002 

1925 19,228.331 

1926 14,272,399 

1927 7.181.349 

1928 4,304,157 

1969 1.103.041 

1970 5,417,385 

1971 25,050 

1972 2,046 
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SHELLFISH 

CRABS 

King Crab (Paralithodes  camtschatica) 

The  commercial  king  crab  fishery  began in  Cook  Inlet  in 19518 and  developed 
through 1959. By 1960.60 boats  were  registered  for  king  crab.  Since 1964, there has beena shift in 
effort  from  Cook  Inlet  toward  Kodiak  and  westward.  Aquota  system  wasestabllshed  in 1969 to im- 
prove  the  distribution of effort  in  Cook  Inlet  from Kachemak Bay in the  Southern  District  into  the 

outward  from  Kachemak  Bay. 
Kamishak  Bay District.  Table  9shows  the harvest for the period 1951 to 1971 and  reflects  the  shift 

KING  CRAB  HARVEST COOK INLET 
Table 9 

1951 
1952 
1953 
1954 
1955 

1956 
1957 
1958 
1959 
1960 

1961 
1962 
1963 
1964 
1965 

1966 
1967 
1968 
1969 
1970 

1971 
1972 
1973 

Southern 

3.119 
87,968 

1.710.880 
1,275,852 
1,915,821 

2,129,035 
620,858 
752,990 

4,219,776 
2,191,437 

2.988.880 

2.667.279 
1.968.980 

1.731.577 
1.81  1,022 

1.887.948 

1.001.398 
1.279.708 

1,303,655 
1,495.759 

1.237.802 

(pounds] 

Kamishak Barrens 

1,205.679 
4,305,444 
5,538,349 
4,934,366 

963.412 

1,974.559 
1,530,943 
2.810.683 
1,335.019 
1.899.224 

2,302,583 

154.975 
97.818 

447.134 

599,720 

Total inlet 

3,119 

1.710.880 
87.968 

1,275.852 
1,915,821 

2,129,035 
620.858 
752,990 

4.219.776 
2,191,437 

4,194.559 
6,274,424 
8,205.628 
6,665,943 
2.774.434 

3,862,507 
2,810,651 
3.967.056 
2,736,492 
3.842.117 

4.157.600 
4.607.900 
3.349.200 

the  first  wholesale  value  of  the  catch  exceeded  three  million dollars. The  fishery is estimated to 
Value of  the crab catch  to  the fishermen  exceeded  one million  dollars  in 1971. and 

have the potential  for  a sustained  yield 5  million  or  more  pounds per  year.  Figure17 shows the dis- 
tribution  of  king  crabs  in  Cook  Inlet as determined  by  exploratory  fishing  drags  of  the U.S. Bureau 
of Commercial  Fisheries.  Heaviest  catches  were  made in the  deeper  waters  between  Augustine 
and the  Barren Islands. 
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Kachemak  Bay is based  on  transient  crabs that are resident near the  Barren  Islands  and  Kodiak 
King  crabs are somewhat migratory  in  the  Inlet.  Much of the  winter  fishery  in 

during late summer  and  fall.  Crabs  tagged  east of Cape  Douglas  occupied  deep  water  in  summer 
and later moved into shallower  water  around  Augustine  Island  and  Kachemak  Bay.g  Some pop- 
ulations,  however,  are  resident  in  Kachemak  Bay.  King  crabs are found  in  commercialquantities  in 
all water south  of  a  line between  Anchor  Point  and  Chisik  Island. 

(15-30 fathoms) to breed following  moulting  by females. King crabs moult  from  February  to May. 
In  early spring,  adults move from deep  waters (about 100 fathoms)  to  theshallows 

Eggs are laid  in  spring and  are  carried for  a year to  hatch the following  spring  (mid-March  to early 
May). The  hatching peak occurs  about  the  third week in  April.  The  free-swimming  young  occupy 
the  middle  and  bottom zones of  shallower waters  (15-30 fathoms). 

Snow Crab (lanner Crab) (Chionectes sp . )  

8,000,000 pounds in 1973, with  the harvest principally  in the  Southern  and  Kamishak  Districts 
The  commercial  harvest  of  snow  crab  in  Cook  Inlet  began  in 1968’O and  exceeded 

(Table lo).@ 
Although  there is a  12-month season for snow  crabs,  the  catch  falls off  in autumn 

(Table  1 1).8 

Distribution of snow  crabs  in  Cook  Inlet,  based  on  exploratory  fishing  cruises of 
the U.S. Bureau  of  Commercial  Fisheries,  isshown  in  Figure  18,Thesecrabswere  taken  in  greatest 
numbers in deep water  midway  between  Augustine  and  the  Barren Islands. 

The  life  history of snow  crabs, in terms of movement,  appears  identical to the 

two weeks to  four  months,  depending  on species, as floating larvae.” 
kings. However, snow crabs  breen  and  moult  in  June  and  July.  After  hatching,  the  young  spend 

1968 

1969 

1970 

1971 

1972 

1973 

COOK INLET SNOW CRAB HARVEST 
Table IO 

[pounds) 

165.1 

1.468.1 

1,328.7 

2.116.8 

4.807.8 

8.509.1 
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Dungeness crab (Cancer magister) 

The harvest of dungeness crab in Cook Inlet has fluctuated with a  high of more 
than 1.5 million  pounds  in 1963 (Table 12). Catches are made predominantly  in Kachemak Bay 
from June  through  October.a 

into shallow waters in  spring and summer and  returning to deeper waters in  fall and winter.  The 
Adult dungeness crab move into and out  of Kachemak Bay seasonally, migrating 

distribution of dungeness crabs is similar l o  that of  king crab,  except that they areseldom taken in 
deep waters. 

the female until they hatch in spring  into free-swimming larvae.’2 
Dungeness crabs mate in May and June.  The eggs are laid  in fall and  are carrled by 

COOK INLET DUNGENESS CRAB CATCH. 1961-1973 
Table 12 

Year 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

Crab 

204.573 

177.708 

32.378 

45,625 

2,141 

Pounds 

191.588 

460,725 

1,677,204 

421.452 

82.280 

127,977 

7,168 

481,764 

48.501 

209,800 

97,200 

38.900 

329,900 
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SHRIMP 

The  shrimp harvest in  Cook  Inlet is composed  of several species, including  pink 
shrimp (Pandalus borealis), humpy  shrimp (P. goniurus)  and  sidestripe  shrimp (Pandalopsis dis- 
par). Several species of families  Hippolytidae  and Crangonidae were abundant in most of 
Kachemak Bay. 

Commercial harvests began in 1958 and have grown  rapidly in recent years, as 
shown in  Table 13. There is presently  a 5,000.000 pound harvest quota in effect for Cook Inlet. 

September and  October.  Highs and  lows  fluctuate  considerably on a  monthly basis from year to 
Monthly  distribution of the  catch  in 1973 was relatively even with  a  high  in July and lows in May, 

year.l0 

1960 
1961 
1962 
1963 
1964 

1966 
1965 

1967 
1968 
1969 
1970 
1971 
1972 
1973 

1974 
1975 
1976 
1977 
1978 

1980 
1979 

Table 13 
COOK INLET SHRIMP HARVEST 

(POUNDS) 

1.045.170 
711.355 

1,897,580 
582.291 

601,410 

309.700 
128.100 

741.400 
43.400 

5,817,500 
1,847,200 

5,451,300 
5,548.600 
4,897.100 

Exploratory  trawls by the U.S. Bureau of Commercial Fisheries found  highest con- 
centrations of shrimp  in Cook  Inlet.  predominantly  pink, in Kachemak Bayand  indeep waterseast 
of Cape Douglas  (Figure 19). 

The  breeding season for  shrimp generally begins in September with  moulting  of 
adults. They lay eggs in  October and carry them  through May, when they hatch. The predictability 
of shrimp movement is uncertain,  and  apparently varies depending  on species. 

Sport Fishery 

A small "sport" or  "personal use" fishery  for  shrimp has developed on Homer Spit. 
No figures  on the magnitude of this  fishery are available. 
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RAZOR CLAMS (Siliqua  patula) 

Razor clams  occur  on the eastern beaches of Cook  Inlet  along the Kenai Peninsula 
between the  Kasilof River and  Homer  Spit  with  the greatest abundance in  the  Clam  Gulch and 

sandy beaches from  Harriet  Point  southward. Heavy concentrations  occur at Polly Creek and the 
Deep Creek-Stariski Creek areas. On the western side of the Inlet, they are scattered on various 

northeast side of  Chinitna Bay. 

The  majority of the harvest is madeon theeasilyaccessibleeastern beaches, although  diggers are 
The  sport use of this  resource has increased steadily in recent years (Table 14). 

making increasinguseofbeachesonthewesternside.Halfofthetotalsporteffortnormallyoccurs 
during May. 

early in  this  century.  Currently,  a small commercial  operator is harvesting clams in the  vicinity of 
Commercial  exploitation of razor clams within the Inlet has been sporadic  since 

Polly Creek. 

The  clam harvest  has not impaired the productivity  of  this resource; and, during 
the past eight years, diggers have consistently averaged about 30 razor clams per trip. Theaverage 
size has not declined,  despite  the increase in  digging pressure. 

in a free-swimming stage about eight weeks, during  which they live in  or on the sand near where 
RazorclamsinAlaskaspawninlateJune,JulyandearlyAugust.Thelarvaeremain 

they were ~pawned. '~  

Table 14 
COOK INLET  RAZOR CLAM SPORT HARVEST 

Year 

1965 

Effort [man-days) 

1,800 

Clams  Harvested 

63.000 

1966 1,900 76,000 

1967 2.300 68.000 

1968 

1969 

1970 

1971 

1972 

4.600 

12.200 

11,100 

6.800 

14.700 

126,000 

375,000 

307,000 

188,000 

411,000 

SCALLOPS (Patinopecten  caurinus) 

Scallops occur in Cook  Inlet,  but  all  districts are presently closed to commercial 
fishing.  The  only  commercial  effort was in 1969 when 240 pounds were harvested in the Kamishak 
District.'" Scallops, taken in  exploratory surveys of the U.S. Bureau of Commercial Fisheries in 
1968 revealed the greatest abundance  occurred in the Kamishak District between Augustine and 
the Barren  Island  (Figure 20). No seasonal movements are known  for  the species. 

Most  Kodiakscallqps spawn between June3and June8,althoughsomespawning 
extends into  July.'4 
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BIRDS 

One hundred  fivespecies of birds have been observed at several locationsaround 
CookInlet:Gibson(1967);'5Ouimby(1971);'6Krohn(1966);''Snarski(1971a);'8Tremblay(1966);'9 

dicated in this table by an asterisk. Two asterisks indicate  that the species was "common," and 
and Bader (1970).20 Table 15 is a  compilation  of these observations. Presence of a species is in- 

three indicate it was "abundant." These species are also rated as to their use of salt water, accor- 
ding  to Robbins et al. (1966)*' and  Gabrielson  and  Lincoln (1959).22 Fifty-ninespecies of birds were 

species were recorded that comeintooccasional  contact  with salt water; eight species occasional- 
recorded that make at  least frequent useof salt waterorcomeintofrequentcontactwith  it;sixteen 

ly contact  salt water, mostly in hunting or searching  for  food; and, 22 species makesignificant use 
of coastal marshes. 

Sow1 and Evans. aerial survey provides some measure of  bird densities on the In- 

Abundance was low in  the  North and South  Central Districts,  but very high  in the Southern  and 
let. Birds were inconspicuouson  open waters of the Northern  District  and were not  recorded  there. 

highest in the Outer  District, where 16species  totalled301 individualspersquaremile(Tab1e 16). 

These observations were minimal as to numbers of birds  and number of species. 
Fulmars, otherwise  not  recorded in  the  Inlet, averaged more than 30 per square mile. They were 
most  abundant near the Barren  Islands  and northeast of them. Scoters and eiders were numerous 
in Kamishak Bay. Kachemak Bay  contained  numerous scoters, also. 

A number of marshes important to  birds surround Cook Inlet. They are listed 
below with some indicators as to their use by  bird^.^^^^'^*^ 

Geese, swans and ducks  during  spring and fall  migration - some nesting,  much 
Palmer Hay Flats 

hunting. 

Goose Bay 
Ducks and geese during  migration - some hunting, some nesting 

Susitna  Flats 
Ducks, geese and swans during  spring and  fall  migration. Some nesting.  much 
hunting. 38 private  aircraft  on  the  flats. 

Ducks  and geese in  spring and  fall  migration. Some nesting. Some hunting 
Trading Bay 

Ducks  and geese in fall  migration. Some hunting, some nesting, 
Redoubt Bay 

Heavy concentrations of ducks  and geese in  migration. As many as 20,000or more 
Chickaloon  Flats 

Canada geese and 500 or more swans. Heavily hunted at times. Used extensively 
by sandhill cranes during  migration.  Nesting ducks. 

Other small marshes (Potter,  Eagle River, Portage) are migration stopovers and are hunted. Some 
nesting. 

Table 17 shows waterfowl  populations  in  four marsh areas around  the  north and 
west side of the Inlet as observed. Geese are an important segment of the  bird  population Of these 

- 
' ~ 0 ~ 1 ,  L. s. and c. D. Evans. Results of an aerial survey conducted August 3, 1972, covering open  wafers 01 Cook inlel. 
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marshes, particularly  in  spring. The same is true of the  Chickaloon Flats, where  birds  often  con- 
centrate when bad weather closes Portage Pass. As many as 6.000 ducks and 4,000 geese may be 
found there  in  late  summer  and early 21,000 Canada geese and 200 snow geese were 

some extent the seasonal trends in  waterfowl  populations  on the Susitna Flats (Tables  18and 19). 
reportedthereOctober5. 1971.25Datafromsixseparatecountsin1970andfivein1971 illustrateto 

data are not available to determine  just  when these peaks normally  occur  or the shape of the pop- 
Fluctuations  in  population during  the  migration  period are sometimes very rapid  and  sufficient 

ulation curve. 

terior of the state freezes up  in late September. Frequently 10,000 or  more  waterfowl  occupy the 
The fall  buildup  in these marshes begins in early August and peaks when the in- 

area at that  time.  The marshes usually freeze over about mid-October in the Upper Inlet and the 
migration is then at an  end. 

thousands of lesser Canada and snow  geese, a few thousand  ducks  and  occasional swans  and 
Highest  populations of these marshes are in spring when they are used by several 

cranes. There is an unknown exchange of  birds that make use of inlet marshes. 

The Fox River Flats may have as many as 6,000 mallards (Havens, 1970). Smaller 
numbers of cuska  dna geese numbering in the hundreds are often  found in such places as Halibut 
Cove, China Poot Bay, Sadie Cove, Tutka Bay, and  other bays and coves around  the  Inlet.25 
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BIRD OBSERVATION  -COOK INLET - SUMMER UNLESS  OTHERWISE INDICATED 
TABLE 15 

Common  Loon 
Arctlc  Loon 

sw 

Red-throated Loon 
0 

Red-necked  Grebe 
sw 

Horned  Grebe 
sw 

Fulmar 
sw 

Sooty Shearwater 
sw 

Fork-tahled Petrel 
sw 

Double-crested  Cormorant If 

sw 

Pelagkc Cormorant :. ) :. 1 *. ). ). 1.. sw 
sw 

Whistllng  Swan 
Red-faced  Cormorant sw 

Trumpeter  Swan 
0 

Lesser  Canada Goose 
0 

Cackltng  Canada  Goose I*  0 

Black  Brant 
0 

Emperor  Goose 
SW 

White  Fronted  Goose 
sw 

Snow  Goose 
0 

Mallard 
0 

Gadwall 
0 

Plntall 
0 

Green-winged  Teal 
0 

Blue-wrnged  Teal 
0 

Amerlcan Wkdgeon 
M 

European  Widgeon 
0 

Shoveler 
0 

Canvasback 
0 

Greater  Scaup 
0 

Lesser Scaup 
sw 

Common  Goldeneye 
sw 

Barrkn's Goldeneye }.. }. : sw 

Bufflehead 
sw 

Oldsquaw 
sw 

Harlequin 
sw 

Steller's  Eider 
sw 

Common  Eider 
sw 

Klng Eider 
sw 

Spectacled  Eider 
sw 
sw 

.* 

.. .. . . .  . . . . . . .  . . . .  .. .. 

.. 

.. 1. * .. 

.* . . . . . .  f .  f 

. . .  *. . .. 
.. 
.. 

. . .  . . .  
*. 



Table 15 (Cont'd) 

" 

Surf  Scoter 
Common  Scoter 
Common  Merganser 
Red-breasted  Merganser 
Rough-legged  Hawk 
Bald Eagle 
Golden Eagle 
Marsh  Hawk 
Osprey 
Peregrine 
Gyrfalcon 
Pigeon Hawk 
Sandhill  Cranes 
Black  Oyster  Catcher 
Semlpalmated  Plover 
Kllldeer 
American  Golden Plover 
Black-bellled  Plover 
Surfbird 
Ruddy  Turnstone 

Common  Snipe 
Black  Turnstone 

Whimbrel 
Spotted  Sandpiper 

Wandering  Tattler 
Solltary  Sandpiper 

Greater  Yellowlegs 
Lesser Yellowlegs 
Rock  Sandpiper 
Pectoral  Sandpiper 
Baird's  Sandpiper 
Least Sandpiper 
Dunlin 
Short-billed  Dowitcher 
Long-billed  Dowitcher 
Semipalmated  Sandpiper 
Western Sandpiper 
Marbled  Godwit 

Sanderling 
Hudsonion  Godwit 

Northern  Phalarope 
Pomarine  Jaeger 
Parasitic  Jaeger 
Long-tailed  Jaeger 

.. 

.. 

.. 

*. 

.. 

.. 

.* 
v) 

?? .- 

I! 
v) 
r 

.* 

.* .. 

.f  

.. 

.* 

.. 

..  .. SW 

SW 
SW 

SW 
I 
I 
I 
I 
I 
I 
I 

M 
I 

SW 
M 
M 
M 
M 
SW 
SW 
sw 
M 
M 
0 
M 
M 
M 
M 
SW 
M 
M 
M 
SW 
M 
M 
SW 
SW 
M 
M 
SW 
SW 
SW 
sw 
sw ). I *  
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Table 15 (Cont'd) 

Glaucous  Gull 

Glaucous-winged  Gull 
Ivory  Gull 

Herring  Gull 
Mew  Gull 
Franklin's  Gull 
Bonaparte's  Gull 

Arctic  Tern 
Black-legged  Kittiwake 

Common Murre 
Plgeon  Guillemot 
Marbled  Murrelet 
Klttlitz's  Murrelet 
Ancient  Murrelet 
Parakeet Auklet 
Rhinoceros  Auklet 
Horned  Puffin 
Tufted  Puffin 
Short-eared Owl 
Common Raven 
Northwestern  Crow 

. . . .  . . . .  

. . .  
...... 
..... . . .  

.. . . . .  .. . . . .  

.. 

.. . . . . . .  ..... 
*. .* . . .  .. 

~ 

sw 
sw 
SW 
sw 
sw 
sw 
sw 
SW 
sw 
SW 
sw 
sw 
sw 
sw 

sw 
sw 

sw 
sw 
M 
M 
M 

Key to Habits 

I f  SW - Predominantly  salt water residents at  least part  of  the yea1 
0 - Make at  least occasional  use of salt  water 
M - Marshes  or  Inlet  shores only 
I - Incidental  contact  with salt water 

21 Brackets  indicate cases where  observersgrouped species. In this  instance.  observations  were  recorded 
as "Loon". 



6'EZl PEZ9 
& 
0 1 os 

Sl 

2 1 8s 

89 LPE 
L 1 PS 

P' 81 
L s 882 

6PL LSL 
L~F 8SL 

6'L L6C 
E Ll 
9 
0'1 os 

OE 

9SE Z6LL 
99 E&& 
2'1 6s 
0 L 6P 
0 1 6P 
E PF CZLL 
'JI I 

~ 

!u1 bS Jad/ON 
lewl 

S'Z 02 
9' s 
L'ZE LSZ 

E'S2 EO2 
s.2 02 
Z'CE s9z 
8'2 I2 
9' s 
8.E OE 

E'L 01 
E.2 8L 
E'b PE 
9.1 EL 
9.b LE 
9.281 19bL 

9'F os 
2' E 
LL E2 E. s 

2.1 81 

9'2 9E 9'2 LP 
1 E 
9.E OS 2.2 PC 

E P 

2.L 001 2. E 
E22 LLE PS b8 
S'P E9 1'61 962 
s. L 

L'PL 6COL Z'LP LCL 
2.c os 

1' 
E'OZ St& 

L 
1.1 SL b.1 12 

z.1 8L 

P s 
6'01 ZSL L'L 011 

c s 

1' L 

6& 1 

b 
- 0'02 - 06 - 

9' s L'Z 21 
s.2 LZ 
8' L 
F'L 11 
1. L 

8.L SC 
6'L 99 9's sz 

9. s 
P' E 6.2, EL 

os 



51 

DATA FROM SPRING  AND  FALL  SURVEYS OF  FOUR MARSHES IN COOK INLET 
Table 17 

May 2.1972 August 24.  1967 

Swans 

Canada Geese 

While  Fronted Geese 

Snow  Geese 

Mallard 

Plntall 

Teal 

Widgeon 

Scaup 

Goldeneyes 

Scoter 

Cranes 

TOTAL WATERFOWL 

30 

1700 

150 

1300 

150 

3 

3333 

500 50 

3300 300 

10 50 

2200 50 

200 50 

50 

3 

6260 503 

100 

800 

2 

80 

250 

30 

4 

I266 

40 

40 300 

100 

150  150 300 100 

x 

50 250 500 

300 400 700 200 

540 840  1900 300 

"Brackets m d m t e  species grouped ,n diving  ducks 
'Brackets indrcate specres grouped  in  dabbling ducks 
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Species 

Dabbler 
Pintail 
Pintall  wlbrood 

, Mallard 
I Widgeon 
I G-W  Teal 
~ G-W  Teal  w/brood 

Shoveler 
Gadwall 
Scaup' 
Canvasback 
Goldeneye' 
Divers 

TOTAL DUCKS 

Canada  Geese 
B.  Brant 
W-F Geese 
W-F w/brood 
Snow Geese 

TOTAL GEESE 

Swan' 
Crane 

TOTAL WATERFOWL 

WATERFOWL  SURVEY  DATA. SUSITNA FLATS1 
Table I6 

April 16, 
1970 

134 
0 

31 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

165 

- 

312 

15 
0 

0 
0 

327 

- 

0 
0 

492 

May 5, 
1970" 

1440 
0 

990 
0 

625 
110 

30 
0 

0 
0 
0 
0 
0 

3195 

__ 

3395 

600 
0 

200 
0 

4195 

__ 

509 
0 

7899 

__ 

May 28, 
1970 

122 
0 

0 
69 
56 

8 
0 
9 

119 
2 

6 
9 
0 

400 

~ 

493 
50 
58 
0 
0 

601 

__ 

2 
4 

1007 

~ 

June 25, 
1970 

0 
659 

1 

1321 
126 

121 
1 

179 
0 

46 
3 

0 
0 

2457 

~ 

6 
0 
9 

0 
3 

18 

~ 

7 
0 

2482 

~ 

Aug. 12. 
1970 

1855 
525 

0 
846 

1185 
1045 

0 
0 
0 
0 
0 
0 
0 

5452 

685 

420 
0 

0 
0 

1105 

__ 

2 
5 

6564 

"Estunares by  D. Bader 
'From Havens. 1970 

'Not ldenftlled to specres 

WATERFOWL  SURVEY  DATA, SUSITNA RIVER' 
Table 19 

Species 

Dabbler 

Canada  Geese 

Snow Geese 

Swan 

TOTAL WATERFOWL 

May 6, Aug. 27, 
1971 

apt. 17, k t .  5, 
1971 1971  1971 

35.000  8,650 6.750  1,375 

17.500 1,200 140  270 

17,500 

~ 26  1,288 __ ~ ~ 

sept. 28. 
1970 

2570 

6 

20 

2596 

125 
0 
0 
0 
0 

125 

~ 

157 
0 

2878 

__ 

70,000 9,850 6.916 2,933 

k t .  5, 
1970 

4484 

165 

4649 

100 
0 
0 
0 
0 

100 

~ 

1296 
0 

6045 

__ 

k t .  27, 
1971 

2.425 

695 

~ 1,032 

4,152 

'From Havens, 1977 
'Not Surveyed 



ES 



54 

Map Ref, 
NO. 

1 

2 

7 

8 

10 
9 

11 
12 

SEA BIRD  COLONIES IN COOK INLETZ6 
Table 20 

Location 

Tuxedni  Bay 

Chisik  Island 

Duck  Island 
Glacier  Spit 
Gull  Island 
Augustine  Island 

lliamna  Lake 

Species  Present 

glaucous-wlnged  gull,  double-crested  cor- 
morant. 

common  murre.  pigeon  guillemot,  tuftedpuffin. 
black-legged  kittiwake.  glaucous-winged  gull, 

double-crested  and  pelagic  cormorants. 

glaucous-winged  gull,  black-legged  kittiwake, 
Arctic tern, pelagic.  red-faced  and  double- 
crested  cormorants,  horned  and  tufted  puffins, 
common  and  thick-billed  murres,  Pacific 
fulmar, CaSSin'S. least. parakeet  and  crested 
auklets.  mew gull,  marbled,  ancient and 
Kittlitz's  murrelets.  pigeon  guillemot. 

double-crested  cormorant.  glaucous and 
glaucous-winged  gulls,  Arctic  tern,  marbled 
murrelet. 

Elizabeth  Island glaucous-winged  gull,  black-legged  kittiwake, 
Per1 Island common  murre,  tufted  puffin,  horned  puffin, 
East Chugach  Island parakeet auklet, mew gull,  ancient.  Kiltlitz'sand 

marbled  murrelets.  pigeon  guillemot,  double- 
crested  cormorant, 

Nord  Island  glaucous-winged  gull,  pelagic  cormorant 
East Amatuli  Island 





MARINE  MAMMALS 

SEA OTTER DISTRIBUTION AND  ABUNDANCE IN COOK  INLET 

dant  populations of marine  invertebrates or  bottom  fish are found.  Populations are primarily 
Sea otters  frequent  shallow coastal waters less than  40fathomsdeep whereabun- 

limited  by the abundance of food. Few  sea otters ever inhabited the upper  Cook  Inlet.  Large  pop- 
ulations onceoccurred when extensivehabitatwasavailablenearAugustineIsland,thesouthside 
of Kenai Peninsula, and lower Cook Inlet as far north as Anchor  Point  werealmostexterminated  in 
these  areas through intensive sea otter hunting  in  the 19th century. When fur  hunting ended 
around 1900, a small number may have survived near Augustine  Island.  This  population has been 
growing  steadily  and  since 1960 the sea otters have spread south-westward to Katmai Bay and 
eastward to  Port  Dick. 

In the mid  1960s, several hundred sea otters appeared between  Port Graham and 
Port Chatham. perhaps after  immigrating  from  either  the  Barren  Islands  or  Augustine Island. 

At present, sea otters are abundant near Augustine  Island  (Figure22,and  Map  ref. 

of lowerCookInlet.AfewarealsopresentfromthesouthsideoftheKenaiPeninsulatoasfarnorth 
no. 16, Table 22). Scattered animals occur  along Bruin Bay and Cape Douglas in the western side 

as Seldovia Bay in the east side of lower Cook  Inlet. They are now  common  in  Port  Dick,  Chugach 
Bay and Port  Chatham with a  population  of  approximately 500. As numbers increase, theyshould 
expand into Kachemak Bay and repopulate  all of its former  habitat. 

Population estimates based on aerial surveys from  Augustine Island to Pulae Bay 
show more  than 1,000  sea otters with  the  population increasing. 

With  strict  restrictions  imposed  on sea otter  hunting, all areas of former habitat 
should  support sea otter  population  again  since  there has been little alteration of their  marine 

STELLER  SEA LION  DISTRIBUTION  AND  ABUNDANCE IN COOK INLET 

as Flat Islands near Port  Graham. Map reference  numbers 43-51 (Table 21) show the  location of 
Sea lion  populations  are  largely  limited  to the lower  Cook  Inlet  region as far north 

nine  rookeries and hauling  grounds  in  the  lower Cook Inlet area (Figure 23). 

Intense harvesting of sea lions  by coastal natives prior  to  the 1900's resulted in a 
drastic reduction of the population.  However,  populations have recovered to near maximum levels 

on Sugarloaf Island. This  island  currently sustains the greatest number of sea lions in  the  Gulf 
at the present time. The Barren Islandssupport nearly12,OOOsealionswith 10,OOOofthesepresent 

The present population of sea lions in the lower  Cook  Inletareanumbersapproximately 12.700. 
region.  Augustine  Rocks near Augustine  Island also provide  good  resting areas for 500 sea lions. 

Not all sea lions  go to  rookery areas during  the breeding season from late May to 
mid-July,  but may gather on  hauling  grounds  for  breeding  activities.  By  late  July,  rookery  pop- 

without pups leave the  rookeries for  the  hauling grounds. 
ulations decrease as hauling  ground  populations increase when territorial  bulls and females 

rocky  bottoms  highly  productive of fish life. Offshore  rock  piles exposed through all stages of the 
Sea lions  tend  to  thrive best in remote island areas with  intensive shallow water and 

tide are important  resting areas. Although  they are excellent swimmers, most of their feeding ac- 
tivity is confined  to waters less than 50 fathoms deep. They prefer relatively clear waters and are 
rarely seen in glacial areas where water is turbid.Z6 





Figure 23 

ROOKERIES AN0 HAULING  GROUNDS IN 
STELLER  SEA  LION  CONCENTRATIONS, 

COOK INLET 
M /  WURR 

S I T E S  OF ROOKERIES AND HAULING GROUNDS ARE NUMBERED 

AND IDENTIFIED. LINE DRAWN  ALONG SO-FATHOM CURVE 
DESIGNATES SEA LION HABITAT. 

SOURCE: ALASKA  WILDLIFE AND HABITAT 
ALASKA DEPARTMENT OF FISH 
AND  GAME, 1973 

.- ........... . --... -.., 



Map Ref. 
No. 

43 
44 
45 
46 
47 
48 
49 

51 
50 

59 

STELLER  SEA  LION  ROOKERIES  AND HAULING GROUNDS IN COOK  INLET 
Table 21 

Location 

East Chugach  Island 
Nagahut  Rocks 
Cape  Elizabeth 
Flat  Islands 
Augustine  Rocks 
West Arnatuli  (rocks  on west end) 
Ushagat  Island 
West Arnatuli  (southeast  end) 
Sugarloaf  Island 

Map Ref. 
No. 

16 

SEA  OTTER  CONCENTRATION POINTS IN COOK INLEl 
Table 22 

Population 

20 
50 

300 
30 

500 
100 
100 

1,600 
10.000 

TOTAL 12.700 

Location 

Augustine  Island  (north  end) 
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Map Ref. 
No. 

I 38 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
I52 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
1 66 

168 
167 

169 
170 
171 
172 
208 
210 

Location 

Taylor Bay 
Port  Dick 

Windy  and  Rocky  Bays 
Chugach Bay 

Per1 Island 
East Chugach  Island 

Yukon  Island 
Elizabeth  Island 

Cohen  Island 
China  Pool  Bay 

Kachemak  Bay 
lsrnailof Island 

Knutruin  Rock 
Kalgin  Island  (north  and  south  ends) 
Harrlet  Point 
Tuxednl Bay 
Chinitna  Bay  (Glacier  Spit) 
Chlnltna  Bay  (Seal  Spit) 
Chinitna  Bay  (Gull  Island) 
Dry Bay 
Oil Ray 
lntskin  Bay 

Ursus  Cove 
lliamna Bay (North  Head) 

Rocky  Cove 
Bruin Bay 
Kamishak  Bay  (Chenik  Head) 
Kamishak Bay (Nordyke  Island) 
Kamishak  Bay  (McNeil  Cove) 
Akumwarvik  Bay 
Augustine  Island 
Shaw Island 
Cape  Douglas 
Douglas Reef  
Klukpallk  Island 
Wesl  and East Arnabw and 
Sud  Island 
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WHALES  AND  PORPOISES 

BELUGA  WHALES (Delphinapterus Leucas) 

Schneider' believes the Cook inlet belugas are a  discrete  population, and 
KIinkhartz7reportsasummerpopulationintheInletof300to400animals.TheymoveupCooklnlet 
as far as the Susitna River and Ship Creek. The  presenceof salmon, adults  and smolt, which are Im- 
portant  food items, probably  accounts  for  the presence of beluga in  theturbid watersof theupper 
Inlet.  Schneider  indicates that winter movements of the Cook Inlet  beluga are not  known. 

J~ne.~~Gestationprobablytakes12months,andthiswouldbethedateofcalving.Thecalfremains 
Most reproductive  activity in Alaskan belugas  probably takes place in May and 

with its  mother several years after an eight-month  lactation  period. 

OTHER MARINE MAMMALS 

and killer whales (Orcinus orca) have been sighted in Kachemak Bay. This is supported  by  reports 
Schneider indicates that other whales are commonly observed in the Lower Inlet 

of fishermen in Kachemak Bay andobservations  of Sow1 and  Evansduring  their  birdsurvey August 
3, 1972. when a  killer whale, 12 Dall  porpoises (Phocoenoides dalli) and two  harbor porpoises 
(Phocoena phocoena) were seen in  the Lower Inlet. 

'Schnelder, Karl, Marlne mammals biolo!3isf, Alaska Deparfment of Fish 8 Game, Anchorage 
- 
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OIL AND GAS RESOURCES 

The  continental shelf of  California  consists  of  an area of 35,000square miles, about 
one-fifth  the size of that of the  land area of thestate  (Figure 1). North of San Francisco the shelf is 15 
to 30 miles wide; but  it fans out  to  the  south  and  is  more  than 160 miles wide at theMexican  Border. 
Thedepthofthewatervariesouttotheedgeoftheshelf,wherethemaximumrangesfrom600feetin 
the north  to 5.000 feet in  the south. 

The Supreme Court  of  the  United States in 1966 explicitly  delineated the area that 
the state may exploit  for  mineral  extraction. It can beapproximately  defined as thearea between the 
coast of California or that of the  offshore islands and a line  three  geographical  (nautical)  milessea- 
ward;thetotalareaisabout4,700square(nautical)miles,orslightlyover13percentoftheshelf.Not 
all this area is owned by  the state; portions have been granted to cities, therefore the distinction  is 
here made between state-owned and  stateregulated lands. 

The  continental shelf is topographically  and  geologically an extension of the ad- 
joining coast. Relatively little sea floor  geologic  mapping has been done; however, the  main  struc- 
tural  trends have been projected, with  the  offshore islands serving as valuable tie-in  points.  Most of 
the  geologic studies have been made in the Santa Barbara  Channel area because of its  economic 
importance. 

Oil and gas are found  in areas where  sedimentary  rocks have been deposited. An 
area of this type of deposition, in which  the strata dip inward, is  called a basin.Therearenine  major 
Sedimentary basins along  the  California coast and  each  of these extends into the continental shelf. 
The two southernmost basins, Ventura-Santa Barbara  and Los Angeles, are areas of major oil and 
gas development onshore  and  presently are the  only ones withoil productionoffshore.  (Figure2) 

Of  the 18 producing oil fields off the  California coast, only  one is wholly  within 
federal waters. Another  field overlaps the three-mile line  and  contains both federal and state leases. 
Seven of thesefieldsalsoproduceonshore.Therearefiveproductivedrygasfields, orzones, on  the 
shelf, and they are all in state waters. 

Through 1970, the  cumulative  offshore  production was more  than 1.21 billion 
barrels  of oil and 1.07 billion Mcf.  of gas; of  thesequantities. 1.18 billion barrelsand 1.04 billion Mcf. 
were from state-controlled lands. During 1970, offshore  production  from state fields was about 79 
million barrels  of oil and 58 million Mcf.  of gas. 

The estimated known or proved reserves. with  current operating practices, for  fields 
on state-controlled  lands  (including  Wilmington  field) are about 1.0 billion barrels  of oil and 1.1 
billion Mcf.  of gas. In  comparison, the estimated proved reserves for  the  entire state are 5.7 billion 
barrels of oil. 

Two methods  of  stating oil reserves are as proved reserves or potential reserves; 
proved reserves are those  known to exist, and  potential reserves are those presumed to exist. 



Before development began in federal waters, it was estimated that  the  potential oil 
reserves in the Santa Barbara  Channel  were 4.0 billion barrels. Subsequent development of Dos 
Cuadras and  Carpinteria  Offshore  fields have made  proved oil reserves about 250 billion barrels. 
Recent discoveries by  Humble  Oil  and  Refining  Company  and  Mobil  Oil  Corporation  in  thechannel 
are reported to have possible reserves on the  order  of 1 .O billion barrels of oil.  State Lands Division 
has estimated the  potential  oil reserves under  all  California  coastal waters to the 200-fathom lineto 
be nearly 6.0 billion barrels. The resume of  OCS development in theSanta  Barbara area is given in 
Table 1. Figures 3 and 4 identify leased areas and sanctuaries. 







TABLE 1 

RESUME OF OFFSHORE  DEVELOPMENT HISTORY 

1896: First  offshore  production  in  California at Summerland. Santa  Barbara County 
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1921: First  tidelands  leasing act (Chapter 303, Statutes of 1921). Subsequent  discovery  of oil at 
Rincon,  Elwood and Capitan. 

1933: Huntington Beach tideland  production established  asa  result of court-ordered well surveys. 

1938: The State Lands Act  of 1938 established  the  State Lands  Commission. 

1939: First  wells drilled  into  tidelandsgranted  toamunicipalityatLong Beach (Wilmingtonfield). 

1953: Discovery of oil  in the offshore area  of  West Montalvo  field.  Discoveryof oil on  granted  tide- 
lands  in  the offshore area  of  West Newport  field. 

1954: First  man-made island, “Monterey,” built  oneand one-half milesoffshore from Seal Beach to 
develop the  Belmont  Offshore  field. 

1955: Cunningham-Shell  Tidelands  Act  restricted  leasing  toareasof  known  potentiality.  Provided 
for the  erection of drilling  platforms. 

1956: Oil discovered offshore from  Redondo  Beach  on  granted  tidelands 

1957: Cunningham-Shell  Tidelands  Act amended. Specified  sliding-scale  royalties  beginning at 
not less than 16-2/3 percent. 

1958: First permanent drilling  platform, “Hazel“.  erected two miles  offshore  from Summerland. 
(Summerland  Offshore  field). Rincon  Island  constructed  with causeway to shore. 

1960: Platform  Hilda  installed west of “Hazel” in the  Summerland  Offshore  field.  Platform  Helen 
erected  offshore  from  Gaviota  (Cuarta  Offshore  field). 

1961: First  well  completed  on  the sea floor (west of Rincon  Island).  Platform  Harry  installed one 
mile  offshore  from  Point  Conception  (Conception  Offshore). 

1962: Molino  Offshore Gas, Caliente  Offshore  Gas  and  the  offshore area of  Alegria  oil  field  dis- 
covered. All wells  completed  on  the sea floor. 

1963: Platform  Herman  installed east of “Harry”  (Conception  Offshore field).  Platform Emmy 
erected one and onequarter  miles  offshore  from  Huntington Beach. 

1964: Platform Eva installed west of “Emmy“  (offshore area of Huntington Beach  field).  Legisla- 
tion passed to develop the eastern portion of Wilmington  field  on  tidelands granted to the 
City of Long Beach (Senate Bill No. 60. Ch. 138, Statutes of 1964,lst E. S.). Subsequently, 
four islands, “Chaffee”,  “Grissom”,  “White”  and “Freeman”,  were built  in the  inner  Long 
Beach  Harbor. 

1965: Island Esther built east  of Island  Monterey  (Belmont  Offshore  field).  Platform  Hopeerected 
three  miles  offshore from  Carpinteria  (Carpinteria  Offshore  field). 

1966: First federal lease issued in the Santa Barbara  Channel  (federal portion of Carpinteria 
Offshore field).  Platform  Heidi  erected east of “Hope”. Oil discovered  offshore  from Venice 
Beach (Venice Beach field)  on  tidelands  granted  to  the  City of Los Angeles. 
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TABLE I (Continued) 

1967: Platforms  Hogan  and  Houchin  installed  on Federal  OCS Tract 298 (federal  portion  of  Car- 
pinteria  Offshore  field). 

1968: Federal  Bureau of  Land Management leased 71  tracts in the  Santa  Barbara  Channel for  a 
total  cash  bonus  payment  of $602,719,261. Platforms A and B erected on Federal  OCS  Tract 
402 (Dos Cuadras  field). 

1969: Well blowout  on  Platform A. Federal  ban on  all  drilling  in  theSanta  BarbaraChannel.  Drill- 

Commission review. Platform  Hillhouse  installed  on Federal OCS Tract 401 (Dos Cuadras 
ing later resumed. All new drilling on state-owned  tidelands  banned  subject to State  Lands 

field). 

1971: Secretary of the  Interior refuses  permission to erect  additional  platforms  on  Federal OCS 
Tract 401 and 402 (Dos Cuadras  field). 
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NATURAL SEEPS 

many years prior to the Santa  Barbara oil  well  blowout. Usually, oil operations were blamed, but 
Oil and tar patches on  the beach were a  common  complaint of coastal residents for 

most  of the oil came from  the numerous  natural seeps that  occur  on  the ocean floor  or  along the 
coast. The  earliest  mention  of an offshoreoil  seepwasby  FatherPedroFont  whowroteof his travels 
near Santa Barbara in 1776, . . . "much tar which  the sea throws  up  is  found  on  the shores, sticking 
to the stones and  dry. Little balls  of  fresh tar are also found. Perhaps there are springs  of it which 
flow out into  the sea . . ."The  occurrence  of seeps IS an  established but  still  not widely  known fact. 
All areas of the  world  that have petroleum leak oil, that is,  have  seeps. Thus,  the presence of seeps is 
of  considerable interest to industrial  geologists  evaluating  the  economic  potential of any offshore 
area. As a consequence, seeps are sought out and the  actual seepage from the ocean floor  ob- 
served wherever possible. 

Most seeps are easily seen  as oil slicks  or gas bubbles on  the surface  of the sea. 
Some remain  dormant  forextended periodsof  timeand  then become reactivated, probabily  by pres- 
sure buildup  or earth movement. Because of  the  transient  nature  of  many seeps, an accuratecount 
is difficult to obtain; however, it appears that  there are probably 50 to 60 seeps and seep  areas on the 
ocean floor between Point  Conception in Santa BarbaraCounty  and  Huntington Beach in Orange 
County.  Figures 5 and 6 identify  the oil, gas and  tar seeps that have been documented by the Divi- 
sion  of Oil and Gas. 
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SANTA  BARBARA  WELL  BLOWOUT 

cepted  the  highest  bids for  oil leases on 71 tracts in the Santa BarbaraChannel  from 20 companies, 
On February 6, 1968. at a lease sale in Los Angeles. the  Federal  Government ac- 

acting  alone  or  in  partnerships.  An  oil  discovery was made the following  month  on  Tract 402, a 

Oil  Corporation,  andTexaco  Inc.,  with  Union  Oil CompanyofCaliforniaactingastheoperator.The 
parcel leasedbyagroupconsistingofUnionOiICompanyofCalifornia,GulfOiICorporation.Mobil 

field was named Dos Cuadras. In September 1968. Platform A was set into  position about  five  and 
one-half statute  miles  off  the coast in 188 feet of water. The  platform,  designed to accommodate 54 
producing wells, was equipped with  both a  conventional and a  tilted  drilling rig. 

HISTORY OF THE  SPILL AND  CLEANUP  OPERATIONS 

ped when the fifth well, No. 402-A21. blew out on January 28,  1969. The well, which had been ap- 
Development drilling  from  the  platform,  which began in November 1968, was stop- 

proved by  the U.S. Geologic Survey District Engineer, was at a  total  depth  of 3,479 feet and thedrill 
pipe was being removed from  the  hole so that an electric log  could  be run,  when gas began blowing 
at thesurface  through the drill pipe. The  crew  took  various  stepstoshut  in  thewel1;finallydropping 
the drill  pipe down  the  hole and successfully  containing  the  well  by  closing  the rams on the blowout 
preventers. Pressure from  the lower zone (top of approximately 3,000 feet) overpressured the 
shallower Brown zone (top at approximately 400 feet) and the successful  containment was short- 
lived, as there was insufficient  overburden above the  bottom  of  the surface  casing to contain  the 

face of the ocean. During  the ten days of  uncontrolled oil  flow from  theocean  floor  the  flow rate was 
pressure from  the lower zone within the well  bore. Oil and gas erupted from  the sea floor  tothesur- 

variously estimated to be between 500 and 16.000 barrels per day. Further  operations were under- 
taken in the well to cement off  the  lower zone and  thus  retain the pressure within  thezone.  After ten 
days,thiswassuccessful.Oilstillseepsfromtheshallowzonesthroughfracturestotheoceanfloor 
although most of it  is being  captured by submarine tents. 

At first, following  the  blowout, containment  and removal or dispersal of this oil was 
attempted by various methods. Chemical means were tried  for  only a few days and were unsuc- 
cessfuk Several types of booms  were  constructed but could  not  be maintained in  the heavy seas. 
Several skimming  methods were attempted  but  proved  ineffective. Thereafter, efforts were limited 
to the  application  of straw and its subsequent removal from  harbors  and  the shore. A general 
cleanup of the beaches, harbors  and  boats was undertaken  by  the  operator as soon as the  well was 
generally contained. Operations  included blowing of straw on  the  oily water and subsequently 
collecting the the oil-soaked straw mulch, steam cleaning  and  sandblasting rocksand breakwaters, 

the vast amounts of debris, estimated at more  than 30.000 tons, which was deposited by a large 
removal of oil-soaked sand, and  cleaning or repainting of boats. Beach operations were retarded by 

tura  County, as the  City  of Santa Barbara refused use of its  dump  and  the  Santa  Barbara  County 
storm that  just preceded the  blowout.  The oil-soaked material was disposed at dump sites in Ven- 

dump  wasclosed  by  storm damage. Cleanupoperationswereperformed by ConservationCamp  in- 
mates, supervised by  Department of Conservation  and  Department of  Corrections personnel,  and 
contract labor. 

BIOLOGICAL  EFFECTS OF THE SPILL 

Oil released from the well and formation fissures initially  formed  oil slicks  which 
covered large areas of the channel. Spreading  and movement of the  slick was highly variable as a 

gravity oil having low  toxicity  compared to other  crude oils. The oil did not blanket  theocean  with a 
resultofwind,waveandcurrentconditions.DosCuadrasoilisamoderatelyparaffinic21to3O0API 

uniform film, but  tended to break up  with time into“windrows” (parallel to advancing  wavefronts) 
and  irregular “ropes”. Furthermore, the  oil masses moved at a  different  rate  from  the water below. 
Therefore, light  penetration  and  oxygenation  required  for  phytoplankton  and  zooplankton  growth 
were little affected. 
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movement of the slick onto  the beaches will  be discussed in four  sections: 
Eifects  on  the  marine and  intertidal  biota  from the oil  in  the open  channel  and from 

1) Birds 

2) Intertidal  and  nearshore  communities 

3) Offshore  and  benthic  communlties 

4) Marine mammals 

I )  Birds 

The  most  visible  and  immediate  effect of the oil spill was the  contamination  of 
marine  birds  with  oil. As the slick moved towards  shore several days after  the  blowout, oil-soaked 
birds appeared on  the beaches. Species that swim  or dive for  their  food were most affected, includ- 
ing grebes, cormorants, scoters, loons, pelicans, murres  and mergansers. Seagulls were the least 
affected. The  California  Department of Fish and Game estimated the loss of  birds  due to thespill to 
beabout3700attheendofMarch,1969,whichdidnotaccountforbirdswhichperishedandsankin 
the channel. During this  period  they estimated that over 12.000 living  birds were present in  the 
channel. The bird  population was low at the time. Onlyfour monthslater85.000 birdswere present. 

Bird washing and rehabilitation stations wereestablished at two  locations.  Onewas 
operated by  the  Chiids Estate (a municipal zoo) in Santa Barbara. the  other by  the  Union  Oil  Com- 
pany in  Carpinteria.  Treatment  consisted of washing the birds  with  a  dispersant  (usually 
Polycomplex A - l l ) ,  followed  by  placing  them  in  a warm recovery room.  Confinement  for several 
weeks  was then  required in order to restore water repeliancy to  the feathers and  for general 
rehabilitation.  An estimated 10 percent of the treated birds survived. 

Bird  populations  quickly returned to normal, with  thedistribution of species thefol- 
lowing year about  the same as before  the  spill. 

2) Intertidal  and Nearshore Communities 

The  oil,  which came ashore in thick  layers in the upper intertidal area, had already 
been at sea for several days before it was  washed ashore, thus  giving  it a  chance to lose its  volatile 
components. In lower intertidal areas it  tended to stick less but was washed on  and off by the tides. 

because nearby species not covered by  the  oil survived. In  areas exposed to strong wave action, the 
In areas where the  oil stuck to the substrate in a  thick layer, animals appeared to be smothered 

oil was removed from  the substrate within  three weeks. 

Mortalities were high among Chthamalus fissus, one of the most abundant invertebrates in the  up- 
Death by  smothering was illustrated by studies of  two species of barnacles. z 3 4 5  

per intertidal  region.  This barnacle is small (less than  5  mm  high)  and was often seen completely 
covered by  oil. Survival was greater among Balanus glandula,  another  common sessile intertidal 
barnacle in Southern  California. 8. glandula is a larger species (adults  usually over 5 mm high),  and 
was often  found with  the  mouth  protruding  through coats of oil  which smothered C. fissus. 

tion. University of Southern  California,  of  repopulation of oiled areas by barnacles. Thestudies C. 
Further  studies were made by Dr. Dale Straughan  of the Allan  Hancock  Founda- 

fissus, 6. glandula. and Pollicipies  polymerus,  a stalked barnacle found in lower  intertidal areas. She 
did  not detect any effect on breeding in either C. fisscrs or 8. glandula. However, in P. polymerus with 
oiled exteriors, there was a  significant  reduction  in  the  fraction of adults brooding eggs. Of these 
three barnacles, the  first to repopulate  oiled areas  was 8. glandula, which  settled on  oil less than 
seven  weeks after the  spill.  Next was C. fissus, which was not observed on  oiled surfaces until 
November, 1969 - ten months after the  spill. P. polymerus had still  not been observed in 1971 on 
moderately or heavily oiled surfaces. 
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three  barnacle species of  the same group. 6. glandula which settled  first  has  a  calcareous basal 
These different  tolerances  for oil can be  explained by the specialized forms of these 

plate that separates the  animal from  the substrate. This basal plate is absent in C. fissus. Dr. 
Straughan speculated that "this basal calcareous plate, which prevents direct  exposure of the 
animal  to  the  oiled substrate, may be  the  characteristic that permits 6. glandula to settle on  oiled 
surfaces earlier than C. fissus. P. polymerus has a  noncalcareous stalk." 

sheltered areas on the rocks.  Almost all of the  rock surfaces had been cleaned of oil either 
The observations described above for  oil-covered surfaces were made on small, 

mechanically  or  by wave action  within  two  monthsafterthespill. Resettlement by any of thespecies 
occurred as soon as the  oil was lost  from the substrate. 

beach environment. A year after the  spill,  reductions in the  reproduction of the barnacle, Pollicipes 
There were few long term changes in the relative  numbers  of  each species in the 

polymerus, were apparent. Furthermore,  the  breeding in the mussel, Mytilus  californianus, was 

widespread effects on  the  intertidal area. California  Department of Fish  and Game reported  that 
probably reduced afteroil pollution.Theconclusiondrawn by  most  investigatorswas thatoil had no 

"species diversity remained high and  there were no  indications  of  major  modifications  in 
numbers." 

Flora 

Surf Grass 

Blades of the grass float  on  the surface  of  tide  pools  and lack a  mucoid  coating. Up  to 100 percent of 
The surf grass Phyllospadix  torreyi is susceptible to  injury and  mortality  by  oil. 

the  Phyllospadix blades at stations exposed to heavy amounts of oil were reported coated and/or 
killed  by  oil.  The grass turns  yellow on contact  with  oil. However, complete recovery aftercontact 
with  oil was usual. The grass at Anacapa Island was heavily coated  by oil in February, but was nor- 
mal  appearing  and  abundant by August-September. 

Kelp 

found  that  oil was easily shaken off stipes, indicating that storms or heavy seas would  clean  the 
Kelp  beds were unharmed by  oil. The California  Department of Fish  and Game 

beds. Dr. Wheeler J. North,  who  had  previouslystudied  kelp beds, stated that  the  kelp beds wereun- 

from  adhering to a  living  plant. 
harmed. He explained  that  kelp secretes a  mucous substance (polysacharide)  which prevents oil 

Algae 

Phy/lospadix(surfgrass).Becausethisalgaehasamucoidfilm,itwasnotasheavilycoatedorkilled 
The  brown algae Egregia sp. is  found  floating  on  the surface of tide  pools  along  with 

by  oil as Phyllospadix, according to Foster, Neushal, and  Zingmark. 

High zoned algae (Enteromorpha  intestinalis  and seven other species) were re- 
ported covered and damaged by  the  oil.'  On Santa Cruz Island, the algae Hesperophycus 
harveyanus, originally heavily coated  by oil  in February, wasclean by August (CDFG. 1969). In addi- 
tion, numerous young  plants were present. 

3) Offshore and  Benthic  Communities 

Phytoplankton 

Phytoplankton  studies in theSanta Barbara Channel by  Oguri and Kanter revealed 

Thesestudieswerebasedonllstationswhichwereresampled12timesfrom1969to1970.Thedata 
no conclusive evidence of any major  effect  which  could  be  directly  attributed to the  spilled  oil. 'O 
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show higher productivityoccurring inshore, seasonal variations in productivity,  and  the presence of 
a  phytoplankton  bloom in August, 1969. The  authors  found  no  low-productivity values resulting 
fromthepresenceofoilonthesurfaceofthewater.Forexample,atStationllnearesttotheoilplat- 
form, values for  productivity  and  chlorophyll  for May 1969andMay 1970are"strikinglysimilar"and 
show "no marked  reduction in productivity per unit  of  chlorophyll" even though  oil was easily 
detected on  the surface of  the water. 

Zooplankton 

Channel  showed  no effects of oil pollution. j 1  

A twelve month study of zooplankton in  the eastern end  of  the Santa Barbara 

Fish 

species failed to show damage directly  related to oil  pollution  or starvation which  might  imply  im- 
California  Department of Fish and Game trawls of 14,070 fishes representing 59 

pairment of the  food  chain (CDFG. 1969). U.S. Bureau of Commercial Fisheries (National  Marine 
Fisheries Service) personnel found  no gross evidence of dead or  deformed  embryos in fish eggs, 
nor gross changes in the compositionof  theichthyoplankton in thechannelduring February 1969. 

to catches in those  months in previous  years was probably  due to a  reluctance on  the  part  of fisher- 
A  decline in  fish catches in  the  months immediately  following thespill ascompared 

men to operate in oily waters. However, the  total commercial  fish  landings  for  the year 1969 were 
higher  than  those in 1969:  34,614,177 Ibs. in 1969ascompared to20,552,2781bs. in 1968. (California 
Fish  and Game reports of California  Marine Fish Catches.) 

Invertebrates 

Allen  Hancock  Foundation or California  Department of Fish  and Game. California  Department  of 
Few adverse effects of  the  oil  on benthic invertebrates were reported  by  either  the 

Fish and Game divers observed oil  on barnacles  and  mollusksfrom February to August 1969 but re- 
ported them to be  ingoodcondition and  unharmed (CDFG, 1969).Thesame report notedCalifornia 
spiny lobsters, Panulirus interruptus, at a  number  of  stations  which showed no ill effects. 

when they surveyed the  subtidal areas on the  mainland during May 1969. The  California  report 
Further, the divers  reported  no observable deleterious  effects on invertebrates 

states that bottom  grab samples taken during February 1969 indicated  that invertebrates living  in 
the  bottom sediments were in  good  condition and were not affected bytheoil leak (CDFG, 1969). 

4) Marine Mammals 

lion  populations  could  be  attributed to the leak of 1969. 
Mammals were apparently little affected by  the oil. No changes in whale,  seal orsea 

dangered by  the oil.  Straughan  and Abbott reported: 
Grey whales were migrating  northwards in March,  and were thought to be en- 

other years. Crude autopsy, which  included  examination of tissues for  oil on  one 
"Grey whale strandings were not significantly  higher in 1969 than  recorded in 

stranded specimen, failed to indicate  that  oil was associated with  the death of the 
animal.  Similarly,  when oil came ashore in an areaof thesealcolonyonSanMiguel, 
fears were expressed for  the  safety of these animals. Once again, both  through 
autopsy  and  studies of the  population, it has not been possible to prove  mortality 
due to oil pollution." j 2  
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Reasons for the  Limited  Biological  Damage 

Damage to marine  organisms was not as great as anticipated.  Predictions were in 
error because they were based on  the  history of spills  of  oil  with a greater toxicity,  or where large 
amounts  of toxic dispersants were used. Biological damage was limited because: 

1) Dos Cuadras crude oil has a low  solubility  in water, and  low  toxicity,  being moderately 
paraffinic.  Crude  oils are much less toxic  than  refined oils. 

2) The  oil was released in deep water several miles  from shore. Watersolublecomponents 
could  be extracted from  the  crude and  greatly  diluted  by  large volumes of water. 
Evaporation  of  volatile  components from  the water and from  the  oil  directly  could also 
occur some distance from shore. Although the oil volume was sufficient to form a slick 
covering  a  large area of  the channel, nonuniform  oil thickness  and movement of the 
slick relative to the water underneathpermittedoxygenation and  sunlight  penetration. 

3) The  topography of the  shoreline was favorable. There were few bays, estuaries or 
marshes where oil  could  be trapped  and  then  not be subjected to wave action. 

4) The  marine  organisms in the  channel may  have had a high tolerance to oil  built up by 
almostcontinuousexposuretosmallamountsofsimilaroilfromnaturalseepsoverlong 
periods. 

5) Dispersants were used  sparingly.  The dispersants used (Corexit and Polycomplex A- 

Torrey  Canyon  cleanup,  thousands  of  tons  of extremely toxic dispersants were used. 
11) had  far  lower toxicity  than those used in the  Torrey  Canyon  tanker  spill. In the 

finding was that 'I. . . only  the  barnacle C. fissus and  pelagic  birdswere  badly  affected by  the  oil. This 
As a  result  of  theseconditions,  darnageto  the  biotawasslight. Dr. Straughan'smain 

is not to say, of course, that  other species were not  affected to some degree. It is difficult, however, 
to isolate  minor  effects in such  a study, particularly when detailed  background  information forthe 
spill is not available for comparison." l3 



SUMMARY  OF “OFFSHORE’ OIL DRILLING - 
ITS EFFECT UPON THE MARINE ENVIRONMENT’ 

By C. H.  Turner, J. E.  Carlisle, Jr., and  E.  E. Ebert 

Beginning in July, 1958, and  for  nearly  three years following,  theCalifornia  Depart- 
ment  of Fish and Game studied  the  effects  of  offshore oil drilling  on marine biota associated with 
drilling platforms.  This  study  included  the  effects of man-made structures on marine life and of the 
presence of washed drill  cuttings  on  the ocean floor.  Special  attention was paid to the  possible 
deleterious  effects of the  latter  operation. 

Summerland  and the  Richfield  Oil  Island at Rincon. These stuctures are less than 10 miles  south of 
The  principal  study sites were the Standard-Humble Oil Platform “Hazel” at 

Santa  Barbara. Several dives were made under  the  Monterey Oil Platform  off Seal Beach, Orange 
County,  and  the  Standard-Humble Oil Platform  “Hilda”  after  its  completion  in May 1960. “Hilda” is 
less than a mile from “Hazel.“ One  dive was made under  the  Texaco  platform at Gaviota, which is 
north of Santa Barbara. 

Standard-Humble Oil Platforms 
“Hazel” and “Hilda”, Summerland 

in 100 and 106 feet of water, respectively. The  bottom is a dark grey,  silty mud  with many sea pens, 
These platforms are approximately 2 milesoffshore,  about  three-fourths  mileapart, 

Stylatula elongata, and  tube anemones, Pachycerianthus, sp., living  in it. Construction  of “Hazel” 
and  ”Hilda“ was completed in  July 1958 and May 1960, respectively. Sea life was monitored at 
almost  monthly  intervalsfor 29 months around”Hazel” after its  construction  and  for  the 5 immediate 
months  around  “Hilda” after it was finished. 

“Hazel”, possibly because it could draw from “Hazel” in  addition tothe natural reef located  about 1- 
Colonization  by  marine  life  proceeded somewhat more  rapidly around“Hi1da” than 

1/2 miles from both.  Since  the development of marine life immediately  after  the  construction  of 
these platforms was so similar, both  in numbersof  speciesand  of  individuals,  the prolific marine life 
observed at “Hazel” over the  longer  period of monitoring undoubtedly  occurs at “Hilda” as well. 

Within  two months,  schools of Pacific sardines, Sardinops caerulea, and jack 
mackerel, Trachurus symmetricus, swam under the  platform of “Hazel” while  Pacific  bonito, Sarda 
chiliensis, cruised  just outsidetheperimeterof“Hazel”.Shinerseaperch, Cymatogasteraggregata, 
and  halfmoon, Madialuna californiensis, were observed nearthesurface.  Nudibranchs, Hermissen- 
da crassicornis, fed on  the  encrusting  organisms  kelp scallops, Leptopectan latiaurata, and  bar- 
nacles,  Balanus, sp. 

Ultimately,seaperchwerethemostcommonfishofthe46speciesin20familiesand 
34 genera represented under and  around the platform. In  addition to the  previously  mentioned 

pile sea perch, Rhacochilus vacca; and  white sea perch. Phanerodon  furcatus were also present. 
shiner sea perch, black sea perch,  Embiotoca jacksoni; rubberlip sea perch,  Rhacochilus toxotea; 

The  next most prevalent  fish, the rockfishes,  were  represented by  ten species, the five most 
prevalent being  boccacio. Sebastodes paucispinis; brown rockfish, S. auriculatus; whitebelly 
rockfish, S. vexillaris; olive  rockfish, S. aerranoides; and grass rockfish, S. rastrelliger. 

a kelp  colony  where they normally are found, were represented by jacksmelt, Atherinopsis  califor- 
Silversides, present  evidently because the shadow of the  platform duplicated thatof 

niensis, and  top smelt. Atherinops affinis. Sea  basses included  kelp bass, Paralabraxclathratus,  and 
sand bass, Paralabrax nebulifer.  Many  other  types  of fishes were present in smaller numbers. 

* A report  included in the document,  “Installation of Platforms “C”and  ”Henry”on  Federal Oil and Gas Leases 

the Coast of California (EIS), ”prepared by the US. Geological Survey,  Washington, D.C., August  26,1971. 
OCS-PO241  and0240 Issued  Under  the  Outer  Continental  Shell  Lands  Act,  Santa Barbara Channel Area Off 

National Technical Information Service Identification No.: PB-198  979-F.’” 
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quence, the area under and  immediately  surrounding  the  platform is heavily  fished  by  local 
The  total  fish  population stabilized at approximately 6000 fishes.  As a conse- 

sportsmen. 

Other  marine life  include hydrozoans, sponges, segmented worms, sea  anemones, 
barnacles, mussels, and  crabs.  Rocky  scallops  and  bay  scallops  colonized on the  structural 

nabulum  and B. cariosus. In time,  the  bay mussel, Mytilusedulis,  displaced  most of the barnacles. 
members of the  platforms  quickly  but were  soon  displaced  by barnacles, especially 8. tintin- 

Giant kelp, Macrocystis  pyrifera,  and  strap  kelp, Egregia laevigata, became quickly 
established but barely survived because of heavy grazing  by fish. 

The washed cuttingsresulting  fromdrilling operationsweredepositedon theocean 
floor  under  the  platform.  They have neither  added  anything favorable to  nor greatly  detracted  from 
the  environment. Because they  developed as a smooth surfaced, silty  pile  without  holesforshelter. 
they did  not attract  fish  nor did  it  offer a suitable substrate, at least within  the  first 29months. forthe 
attachment of plants  or animals. This material, if  transported a mile  or so away and  covered  by  large 
rocks  or  junked automobiles, would have created  another  artificial reef where  more  marine life 
would have propagated  and  more  sport fishing  would have resulted. 

Rkhfield Oil Island, Rincon 

Several miles  south of “Hazel” lies a drilling  island one-half mile  offshore in  ap- 
proximately 50 feet of water. This island, composed of large  quarry  rocks  capped  with  huge  con- 
crete  tetrapods on  the seward side, was constructed  about a year earlier  than “Hazel”. This reef af- 
forded  an  excellent  habitat for many kinds  of animals and plants. The heavy kelp  beds in  the lee of 
the  island served as nursery grounds  for many species of fish, and  the space between  the  rocks 
sheltered many  marine organisms. Thus, an even more  diversified  marine  community exists than at 

were present. Thedamselfish,  especially  the  blacksmith,  Chromispunctipinnis, is  the most  signifi- 
platforms “Hazel” and “Hilda”. Altogether, 55 species of fish  belonging to 44 genera in 22 families 

cant  fish  found at Rincon  but  not present at the platforms. All  the  principal  fish  described as being 
present at the  platforms are also found at Rincon. 

The sessile community was more  numerous  and  more  complex also. Ostrich  plume 
hydroids, a sea  fan, stony corals, and  more anemones were observed. Several varieties of algae, 
shrimp, crabs, clams, limpets, snails, murexs. tunicates, starfishes, sea urchins,  and  other 
organisms were also represented. 

Other Structures 

Beach. Orange  County,  provided an environment for  about 3000 fish representing 33 species be- 
The  Monterey Oil Platform,  located in 55 feet of water 3 miles southwest of Seal 

longing  to 29 genera and 16 families. A well-established invertebrate fauna community  is  reported 
but is not  described in detail. The  construction date of this  platform  is  not given. 

ThsTexaco  platform, located in 98  feet of water4 miles  westofGaviota,  wasvisited 
three months  after  its  completion.  This  platform  is  about 35 miles north  of “Hilda”  and ”Hazel”. 
Already, the  fish  population  included 12 species representing 8 genera and 6 families. Rockfish 
were the most predominant. The  encrusting  growth of barnacles, kelp, scallops, bryozoans, 
hydroids,  and algae was still sparse at the  time  of inspection. 
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Conclusion 

The  structures  sewed to enhance  the  habitat.  Encrusting  organisms  rapidly 
covered all exposed underwater areas so quickly that within a few months available attachment 
space  was  scarce. These organisms  added  greatly to  the available fish  food.  Thus, because of the 
shelter provided  by  the structures  and the  food available on them, literally  thousands  of  fish  now 
populate the area under  and  around  each  structure. Washed drill cuttings deposited on the ocean 
floor at these sites appear to be neither  deleterious nor  beneficial to the  marine life  in  the area. 
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COMMERCIAL FISHERIES 

Santa  Barbara  District 
San  Pedro  District 
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FISH AND SHELLFISH  RESOURCES - SANTA BARBARA DISTRICT 
PACIFIC COAST FISHERIES 

STATUS OF THE  FISHERY RESOURCES 

f i s h i n g   d i s t r i c t s   t h a t  comprise  the  California commercial f i s h e r y .  Compared 
with  the  others ,   the   Santa   Barbara  Distr ic t ,   extending from Piedras  Blancas 
t o   P o i n t  Dume, r a n k s   f i f t h   i n  volume  and value of t h e   C a l i f o r n i a   f i s h e r y .  
Beginning in   t he   1950 ' s ,   San ta   Ba rba ra   f i sh   l and ings   dec l ined   d ra s t i ca l ly  due 

mi l l i on  pounds  of s a rd ines ,  valued a t  $1.5 m i l l i o n ,  were harvested from t h e  
t o   t h e   d e p l e t i o n  of  sardines along the   en t i r e   Pac i f i c   Coas t .  I n  1951, 75 

P a c i f i c .  Due to   ove r f i sh ing ,   t he   Pac i f i c   s a rd ine   popu la t ion  was decimated. 
The f i she ry   t ha t   once  was t h e   l a r g e s t   i n  t h e  western  hemisphere,  producing 
near ly  25 percent  of a l l  f i s h  caught i n   t h e   U n i t e d   S t a t e s ,  no longer exis ts .  

The Santa   Barbara  Distr ic t   in   Southern  Cal i fornia  i s  one  of  six 

I n  1951, t o t a l  commercial f ishery  landings  in   the  Santa   Barbara 
area amounted t o  84.0  million  pounds,  valued a t  $2 .2  mi l l i on .  By 1967,  land- 

the   ca t ch   has  been   genera l ly   wi th in   the   $2 .0   mi l l ion   range   due   to   increased  
ings  had decl ined t o  24.0 mi l l i on  pounds.  Despite t h i s ,   t he   annua l   va lue  of 

landings  of  highly  valued  abalone and albacore  tuna.  

major f i s h  and s h e l l f i s h   i d e n t i f i e s   t h o s e  s p e c i e s   t h a t  are, o r  may be,  har- 
The fo l lowing   d i scuss ion   of  -,he f i shery ,   popula t ions  and range  of 

ves ted  by commercial  and sport   f ishermen in   the   Santa   Barbara  area.*15 

A. SHELLFISH 

1. Ocean  Shrimp 

The ocean shrimp indus t ry  i s  one  of Cal i fornia 's   youngest  commercial 

Point  Conception amounted t o  199,000  pounds. In   ear ly   1960,   the  populat ion 
f i she r i e s .   In   1953 ,   ca t ches  from s k i m p  grounds  located  between Morro Bay and 

es t imate   ind ica ted  less bhan 1.0 mi l l i on  pounds a v a i l a b l e   i n   t h i s   a r e a .  How- 
ever ,   Cal i fornia   ocean shrimp catches  have  been  steadily  going up s ince   t he  

Oregon border   south   to   Fa lse  Cape) as the   cons is ten t   p roducer .  
1950's reaching 3.0 mi l l i on  pounds i n  1970 with  Northern  California  (from 

'Source: Fish & Wildl i fe   Resources~Rela t ionships  and  Water Quality  Requirements.  
Cal i forn ia   Dept .  of Fish & Game. Bell, R . R .  and  Ally, J . R . R . ,  August, 1972 Is 
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2 .  Ridgeback P r a w n  

Like  ocean  shrimp, t h i s   f i s h e r y  i s  comparativc - ~ - 
commercial prawn f i s h e r y   n o t   s t a r t i n g   u n t i l  1966. P r i o r   t o   t h a t ,   t r a w l   f i s h e r -  
men operating  in  the  Santa  Barbara  area  observed small amounts  of  prawns i n  
the i r   bo t tomfish   ca tches .  The f i r s t   y e a r ' s   c a t c h  of 3 0 , 2 3 8  pounds  dropped t o  
s l i gh t ly   ove r  400 pounds by 1967  and  1968. The Santa  Barbara-Venture  area i s  
the   on ly  known l o c a t i o n  where concent ra t ions  may be   l a rge  enough to   suppor t  a 
f i she ry .  However, t he   ou t look   fo r   t h i s   f i she ry   does   no t  look bright  due to  
t h e  low demand o f   t h i s   p roduc t .  

3 .  Dungeness or Market  Crab 

crab  catches  in  Santa  Barbara  have  declined  since  1960.  Temperature  apparently 
This   spec ies  i s  considered  rare  south  of  Point  Conception. Dungeness 

de t e rmines   t he   d i s t r ibu t ion ,  and t h e  38') - 65'F surface  isotherms  are   considered 
t h e  limits of the  range.  

4. Rock Crab 

rock crab l and ings ,   w i th   t he   ma jo r i ty  of the   l andings  made in  Santa  Barbara 
and Los Angeles. While  rock  crabs are not  too  important  commercially,  they 
support  a s i z a b l e  sport f i s h e r y   a l o n g   t h e   e n t i r e   C a l i f o r n i a   c o a s t .  

S ince   t he  l a te  1950 ' s ,   there   has  been  an upward t r end   i n  commercial 
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5.  Spiny  Lobster 

From a record  10-year  period  (1946-1955).   landings  of  spiny  lobster 
began t o   d e c l i n e  despite inc reased   f i sh ing   e f fo r t s  and  consumer demand. Tak- 

areas include a l l  rocky coastal reg ions  from Point  Conception t o  t h e  U.S.- 
ing  undersized,  i l legal lobsters have   con t r ibu ted   t o   t h i s   dec l ine .   F i sh ing  

Mexico border  where  they  have  been  recorded  from  the  intert idal   zone  to  depths 
i n   e x c e s s  of 240 f e e t .  





7. Oysters  25 

Pac i f i c   oys t e r s   (Cras sos t r ea   g igas ) ,   impor t ed  from  Japan  for  about 40 years ,  
a re   be ing   cu l t iva ted  i n  Cal i fornia   bays.  About  13 percent of t h e  commercial 

Low water   temperatures   inhibi t  spawning  and surv iva l  of oyster   larvae.   There-  
Pac i f i c   oys t e r   ca t ch  i n  Ca l i fo rn ia  is  landed i n  t he   San ta   Ba rba ra   d i s t r i c t .  

y i e l d   b a s i s .  
fore,   oystermen  plant  seed  annually  to  maintain  production on a sustained 

The oyster   industry  does  not   exploi t  a nat ive  marine  resource.  
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8. Abalone 

Since  the  middle  1950's,  commercial  abalone  landings i n  the  Santa 
Barbara  area  have  remained  relativelv  constant.  Abalone  has the   h i shes t  - - 
economic value among al l   species   landed  in   Santa   Barbara,   support ing 
of  about  a  half   a  mill ion  dollars a  year. 

B. FISH - 

1. Anchovies 

Anchovy landings i n  Santa  Barbara 
i n  1953 with a catch  of 34.7 mi l l i on  ~ o u n d s  

area  showed a phenomenal 
valued a t  $0.6 mi l l ion .  

a f i shery  

HABITAT 

r i s e  
I n  

~ ~~~~ ~~ 

southern   Cal i forn ia ,   the   f i shery   concent ra tes  i n  a reas   south  and e a s t  of Point 
Conception and o f f shore  from C a t a l i n a   I s l a n d   d u r i n g   t h e   f i r s t  few  months,  and 
s h i f t s   i n t o   t h e   C a t a l i n a  Channel i n   t h e   l a t t e r   p a r t   o f   t h e   s e a s o n .  Due t o  
t h e i r  low economic value,   anchovies  are  landed  only i n  q u a n t i t y  when o ther  
s p e c i e s   a r e s c a r c e ;   t h e r e f o r e ,   t h e ' r i s e  and f a l l  of  anchovy landings  do  not 
show t h e  abundance or s c a r c i t y  of the  resource.   Further ,   cost ly   packing of 
anchovies  provide  strong  competit ion from less expensive  Japanese  imports. 



2. Pac i f ic   Sard ines  

was the  largest   in   the  western  hemisphere;   but ,   due  to   overf ishing,  t h i s  
species  has  disappeared  in  commercial   quantit ies.   In 1951, landings of 
Pac i f i c   s a rd ines  i n  the   Santa   Barbara   d i s t r ic t   reached  75 mi l l i on  pounds 
valued a t  $1.6 mill ion.   Since  then,   catches  have  decl ined  progressively,  
reaching a spectacular   col lapse i n  t h e   l a t e  1960's. Another  cause of the  de- 
c l i n e  is  the  presence of the  northern  anchovy,   the  sardine 's   chief   compet i tor  

centers   of  g r e a t e s t  abundance occurring i n  t h e  same a rea .  
for   food.  Both species  occupy t h e  same general  geographic  range w i t h  t h e i r  

During t h e  1930's and ea r ly  1940's, t he   Pac i f i c   s a rd ine   f i she ry  

3 .  Jack and P a c i f i c  Mackerel 

Jack  mackerel  are  caught i n  southern   Cal i forn ia  from Point  Conception 
t o  San  Diego,  and  offshore  as  far  as San Nicolas   Is land and  Tanner  and Cortes 

market demand, increased  catches of other   species   such  as   Pacif ic   mackerel  
Banks. Catches in   southern  Cal i fornia   have  f luctuated  widely  due  to   changing 

and Pac i f i c   s a rd ine ,  and t h e   s c a r c i t y  of young f i s h e s o n  which  theydepend 
for   food.  

Monterey Bay; and, i n   r e c e n t   y e a r s ,  have become scarce  north  of  Point  Conception. 
The offshore  range  of  Pacific  mackerel  spawning  populations is about 150 miles  
off   southern  Cal i fornia ,  250 miles off  northern  Baja  California,  and 200 miles  
Of f  cen t ra l   Baja   Cal i forn ia .  The Pacific  mackerel  resource  has  experienced 
seven  consecut ive  years   of   poor   year-classes ,   indicat ing  that   the   resource i s  
i n  a s e r ious   s t a t e   o f   dep le t ion .  

Pacif ic   mackerel ,  on the   con t r a ry ,  w e r e  never  abundant  north  of 



4. F l a t f i s h e s  

Cal i forn ia .  Of t h i s  group  of   f i sh ,   the   Cal i forn ia   ha l ibu t  i s  the  most f r e -  
quently  caught and  most highly  pr iced by sportsmen.  Several  years  ago,  the 

but   recent ly  more catches  have  occurred  off   northernCalifornia and l e s s   o f f  
l a rges t   l and ings  were  from  southern  California and Baja   Cal i fornia   waters ,  

the  southern  coast .  

F l a t f i s h e s   a r e   t a k e n  by both  commercial and sport   f ishermen i n  

u n t i l  it was replaced by Dover s o l e  i n  1949.  Commercial E n g l i s h   s o l e   f i s h e r i e s  
exist between  Santa  Barbara,   Californiaand  Hecate Strait ,  B r i t i s h  Columbia. 

Channel  and southern Oregon. Starry  f lounders   range from Japan and  Korea 
Pe t r a l e   so l e   a r e   caugh t  by California  f ishermen  between  the  Santa  Barbara 

nor th   to   the   Aleut ian   I s lands ,  and  southward  along the  North American coas t  
to  Santa  Barbara.  

Eng l i shso lewas   t he   l ead ing   f l a t f i sh   l anded   i n   Ca l i fo rn ia   wa te r s  



5 .  Rockfishes 

Rockfishes  are  of  major  importance  to  both  commercial and spor t  
fishermen.  Landings i n  the  Santa  Barbara  area  have  remained  relatively 
cons tan t   in   recent   years .   Chi l ipepper ,  a rockf i sh   spec ies ,  i s  commercially 
important  from  Fort  Bragg  to  Santa  Barbara. They a r e  most  abundant from 
600 t o  1000 fee t   deep .  The ca tch   has   remained   re la t ive ly   s tab le   s ince   the  

by a very  narrow  Continental  Shelf  with the   ch i l ipepper ' s   p refer red   depth  
a rea  of m a x i m u m  abundance  (Santa  Barbara t o   F o r t  Bragg) is charac te r ized  

in t e rva l   gene ra l ly   l e s s   t han   t h ree  mil.es wide. 

Olive  rockfish  occurs  i n  almost  every  kelp bed  along  the  mainland 

Santa  Barbara and  San Nicolas.  
shore south of Point  Conception and  around  the  offshore  is lands  par t icular ly  

PORlWTlM 
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6. Albacore  Tuna 

Oregon  and  Washington,  is  the  only  tuna  species  commercially  landed  in  the 
Albacore  tuna,  from  major  fishing  grounds  off  Baja  California, 

Santa  Barbara  district.  These  fish  are  desirable  to  partyboat  fishermen, 
with  the  sportfishing  season  peak  during  the summer months.  Almost  all  the 
entire  sportfishery  is  confined  to  southern  and  central  California  waters 
within 60 to 80 miless  of  shore.  The  1967  commercial  landings  of  this  re- 
source  in  Santa  Barbara  area  was 2.8 million  pounds,  valued at $522,000.00. 

*,b.r.r.. 

7.  Nearshore  Game  Fishes 

by  both  comnercial  and  sportfishermen.  The  California  yellowtail  is  highly 
favored  by  sportfishermen. The present  yellowtail  sportfishery  extends 

viding  the  best  fishing.  The  California  barracuda  is  normally  found  from 
from  Santa  Barbara  to  Ensenada,  with  the  Coronado  Islands  consistently  pro- 

Point  Conception,  California,  to  Punta  Canoas,  Baja  California.  It  is  a 
schooling  fish  and  remains  relatively  close to the  shore. 

California  yellowtail,  barracuda,  and  giant  sea  bass  are  harvested 

However,  they  are  relatively  abundant  seasonally,  south  of Point Conception 
to  Cape  San  Lucas  and  throughout  much  of  the  Gulf  of  California. 

Giant  sea  bass are rarely  found  north  of  Point  Conception. 





COMMERCIAL AND SPORT FISHING 

There has been commercial fishing  in  California  waters  since  the  early 

settlements on the  coast ,  b u t  major exploitation of f i sh  and shel l f ish  did not 

s t a r t   un t i l   t he  mid-19th century. From the Gold  Rush days the demand for  fish 

and she l l f i sh  i n  the San Francisco  area  resulted i n  a considerable market fo r  

fresh and sal ted f ish.  In 1864 t h e   f i r s t  cannery f o r  salmon was built   near 

Sacramento. Twenty five years   la ter   in  1889 a sardine  cannery was built   in 

San Francisco.  This  cannery was  moved south  to San Pedro in 1893. In  1902 

a second sardine  cannery was bui l t   in  Monterey. These canneries  also packed 

"whitefish"  (yellowtail,  white  seabass and barracuda). These canneries  also 

began t o  experiment w i t h  albacore  tuna and by 1912 there were f ive  tuna  canneries 

in  the San Diego-San Pedro area. 

The sardine  fishery became, a t  one t ime,  the  largest  volume fishery 

i n  the U.S. w i t h  a peak landing i n  1937-1938 o f  1,582,668,000 lbs.  Landings 

continued h i g h  through 1945 and then  there  followed a spectacular  collapse of the 

fishery  leading  to  the r u i n  of  Monterey's "Cannery Row". 

Following the  collapse o f  the  sardine  f ishery,  some of the  canners and 

boats  turned  to  alternative  species,  chiefly  Pacific mackerel and jack  mackerel. 

The Pacific mackerel soon followed  the  sardine  into  oblibion  leaving  only  jack 

mackerel, squid,  minor amounts o f  herring and anchovy t o  supply a much reduced 

canning  operation. 

The tuna  industry  followed  the growth pattern of the  sardine  industry 

b u t  with  major  differences. Tuna resources  are  global  with  the bulk of the 

catch be ing  taken beyond California  waters. Also i t   i s   p r o f i t a b l e   t o  import 

frozen  tuna  for the canneries  fromother  nations making the  canners  independent 

of local  supply and regulations.  
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Today, Ca l i f o rn ia ' s   conmerc ia l   f i sh ing   i ndus t r y   i s   l a rge l y   gove rned  

by  the  canners who f o r m   t h e   m a j o r   p o l i t i c a l   b l o c k   f o r   i n f l u e n c i n g   f i s h i n g  

l e g i s l a t i o n  and research. The canning  industry  produces  three  major  products:  

1 )  canned  tuna and t u n a - l i k e   f i s h ,  2) wet f ish,   main ly   jack  mackere l  and squid,  

and 3 )  fishmeal and o i l ,   by -produc ts   o f   the   cannery   o r   p rocessed  f rom  nor thern  

anchovy. The r e d u c t i o n   f i s h i n g   f o r  anchovy  uses the   g rea tes t  volume o f  a 

s ing le   spec ies   t aken   i n   Ca l i f o rn ia   wa te rs .  The raw m a t e r i a l   f o r   t h e   t u n a  

i n d u s t r y ,   e x c e p t   f o r   b l u e f i n   t u n a ,  comes mainly  f rom  waters  other  than  those 

which  are  cons idered  to   be  "o f fshore  Cal i forn ia . "  

O t h e r   i m p o r t a n t   c o m n e r c i a l   f i s h e r i e s   e x i s t   f o r   t h e   f r e s h   f i s h  

market.  Chief among these  species  are  salmon,  f lat f ish and rock f ish .   Wi th  

t h e   e x c e p t i o n   o f  sa lmon  these  f i sher ies   a re   cen tered   nor th   o f  San Francisco. 

Recreat iona l   f i sher ies   a re   dependent ,   to  a degree,  upon t h e  same 

spec ies :   tuna,   bon i to ,   anchovy   fo r   ba i t ,  salmon, f l a t f i s h  and r o c k f i s h   i n  

a d d i t i o n   t o   y e l l o w t a i l ,   b a r r a c u d a ,   w h i t e  seabass  and ke lp  bass.  

Other   comnerc ia l   f isher ies  are  for   the  f resh  market  and inc lude  

f l a t f i s h  and r o c k f i s h ,  and spec ia l t y   i t ems  such as lobster,  abalone,  shrimp 

and  market  crab. The f l a t f i s h  and r o c k f i s h   f i s h e r i e s   n o r t h   o f  San Francisco 

a r e   b e g i n n i n g   t o   p r o s p e r   o w i n g   t o   r e c e n t   r i s e s   i n   p r i c e s  and t h e   a b i l i t y   t o  

f i s h  deeper. Ocean shrimp and market  crab  undergo  periodic  changes i n  

abundance tha t   a re   env i ronmen ta l l y  caused.  Both o f  t hese   f i she r ies   occu r   no r th  

o f   Po in t   Concept ion .  

S i n c e   t h e   d e c l i n e   o f   t h e   s a r d i n e   f i s h i n g ,   C a l i f o r n i a   l a n d i n g s  have 

s t a b i l i z e d   t o  a l e v e l   o f   a b o u t  700,000,000 lbs.  annually.  Value, however 

has r i s e n   s h a r p l y   o w i n g   t o   m a j o r   p r i c e   i n c r e a s e s   f o r   a l l   s p e c i e s .  The tunas 

account f o r  more t h a   h a l f   t h e  volume and value  but  included  are  shipments of 

tunas  from  elsehwere and l a n d i n g s   f r o m   v e s s e l s   f i s h i n g   o f f   C e n t r a l  and South 

America  and i n   t h e   A t l a n t i c .  The nor thern  anchovy  has t h e   p o t e n t i a l   t o  be 
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l a r g e s t  volume f i s h e r y   f o r   t h e   S t a t e   b u t   f o r   t h i s   p o t e n t i a l   t o  be r e a l i z e d  

a number o f   i n s t i t u t i o n a l  problems need  be  overcome. 

Beginnirla i n  1913 organized  sportsmen  began t o  compete w i t h   c o m e r c i a l  

fishermen t o   r e s t r i c t   t h e i r   o p e r a t i o n s  and t o  enhance t h e i r  own rec rea t i ona l  

o p p o r t u n i t i e s .  As a r e s u l t ,   l e g i s l a t i o n  was passed c l o s i n g  some areas t o  

c o n e r c i a l   f i s h i n g ,  e .g.   the  waters   around  Cata l ina  Is land,   proscr ib ing  mar l in ,  

basses, some croakers,  and  pismo  clams for  commercial  use,  closing some areas 

t o   c e r t a i n   t y p e s  of f i s h i n g   g e a r ,   e t c .  Because o f  dec l i n ing   ca tches  i n  l o c a l  

waters   there  has  been a t rend   t o   cons t ruc t   l a rge r   pa r t y   boa ts   capab le   o f  

extended t r i p s   i n t o   d i s t a n t   w a t e r s .  About 20 o f   t hese   boa ts   ope ra te   ou t   o f  

San Diego and Los Angeles and f i s h   t h e   w a t e r s   o f   B a j a   C a l i f o r n i a  and t h e  

outer  Is lands.  Current  sportsmen's  concerns  center  about  the  harvest  of  

g i a n t   k e l p  and t h e   t a k i n g   o f   n o r t h e r n  anchovy f o r  reduct ion.   (19)  

FISHING GEAR 

Purse  Seines and  Roundhaul Nets 

The major  volume and va lue   o f   f i shes   a re   taken  w i th   purse   se ines ,   o r  

ne ts   fo r   tak ing   sur face   schoo l ing   f i sh .   In   opera t ion   the   schoo l   i s   sur rounded 

by a v e r t i c a l   w a l l   o f   n e t   s u p p o r t e d  a t  the   sur face   by   p las t i c - foam  f loa ts  and 

weighted a t   t he   bo t tom  by   l eads   o r   cha in .  The b o t t o m   o f   t h e   n e t   i s   e q u i p p e d   w i t h  

r ings  through  which  runs a p u r s e   l i n e s .  By means o f  t he   pu rse   l i ne .  By means 

o f  t h e   p u r s e   l i n e   t h e   b o t t o m   o f   t h e   n e t  can  be  closed and t h e   f i s h   s c h o o l  i s  

trapped. The ne t   i s   then  re t r ieved  aboard   by   mechan ica l  means u n t i l   t h e   f i s h  

are  concentrated i n  a small   area  from  which  they  can be  scooped o r  pumped aboard. (19) 

Purse  seines  are o f   t h r e e   s o r t s :   t u n a   n e t s   u s e d   b y   t h e   h i g h  seas  boats, 

mackerel  nets and anchovy  nets. Tuna n e t s   a r e   l a r g e ,   t y p i c a l l y  600 fathoms  long 

and 60 fathoms deep. Webbing i s  heavy ny lon  4 1/2 i n c h   t o  7 1/2 i n c h  mesh. 
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Mackere l   nets   are  smal ler  and sha l lower .   Typ ica l l y  265 x 30 fathoms 

o f   l i g h t  1 1/2 t o  2 i n c h  web. 

Anchovy nets   are  smal l  mesh, usua l ly   9 /16"  mesh w i th   approx imate ly  

the  same overal l   dimensions  as a mackerel  net. 

Purse  seines  are  used i n   b o t h  deep  and shal low  water.  San Pedro 

w e t f i s h  and t u n a   s e i n e r s   a r e   p a r t i c u l a r l y   a d e p t  a t  f i s h i n g   s h o a l s .  

Trawls 

Trawls  are  used  for   tak ing  midwater  and b o t t o m   f i s h  and shrimp. 

The s i n g l e   b o a t   o t t e r   t r a w l ,  a sack  net  spread open by  doors  (o t ter   boards)  

and towed  along  the  bottom  or i n  midwater a t  t h e  end o f   w i r e   c a b l e s ,   i s   t h e  

most common t y p e   t r a w l   i n   u s e .   T r a w l e r s   o p e r a t e   n o r t h   o f  San F ranc i sco   f o r  

the   most   par t  and are  rare  south  of   Santa  Barbara.  

Set  L ines and  Long L ines  

Th is   gear   cons is ts   o f  a l o n g   m a i n - l i n e   w i t h  numerous short   branch 

l i n e s  and b a i t e d  hooks. The gear may be f r e e   f l o a t i n g ,   l o n g   l i n i n g   f o r   t u n a  

and b i l l f i s h ,   o r  anchored  (set )   on  the  bot tom  for   shark,   rockf ish and h a l i b u t .  

Set l i n i n g   i s  uncomnon today. Long l i n i n g   i s  common w i t h  Japanese and 

Taiwanese  boats f i s h i n g   o f f s h o r e  from Baja  south. 

Gill Nets 

Gill, s e t  and trammel n e t s   a r e   v e r t i c a l   w a l l s  o f  

designed t o   c a t c h   f i s h   b y   e n t a n g l i n g .  'These ne ts  may be  a1 

l i g h t ,   l a r g e  mesh 

lowed t o  d r i f t  near 

o r   a t   t h e   s u r f a c e   b u t   t h i s   p r a c t i c e   i s   r a r e   s o u t h  o f  Oregon. The comnon 

p r a c t i c e   i s   t o  a n c h o r   t h e   n e t s   t o   t h e   b o t t o m   i n   k e l p  beds o r   n e a r   p o i n t s   t o  

i n te rcep t   mov ing   f i sh .   Th i s   i s   t he   mos t   p roduc t i ve  way o f   t a k i n g   f i s h  such as 

baracuda,   whi te   sea  bass,   and  ha l ibut   for   the  f resh  f ish  market .  



Hand L ines  and Po le  and L i n e   f o r   R o c k f i s h  

Dur ing   the   w in te r  when surface  gamefish  are  scarce o f f  C a l i f o r n i a  

and a t   a l l  seasons by  commercial  boats  rockfish  are  taken  using deep  hand l i n e s  

o r   l i n e s  and  powered r e e l s .   F i s h i n g  i s  t o  depths o f  200 fathoms on r e e f s  and 

offshore  banks. 

T r o l l  i ng 

A method o f   t a k i n g   l a r g e r   p r e d a t o r s  such as t u n a ,   p r i n c i p a l l y  

a l b a c o r e ,   b i l l f i s h ,  and  salmon.  Comnercial  boats  are  usually  small   with one o r  

two men aborad  and may t r o l l  10 t o  15 l i n e s   w i t h   a r t i f i c i a l   l u r e s   o r   b a i t s .  

Traps 

Lobster ,   c rab and  prawns a re   t aken  with wood, p l a s t i c   o r   w i r e  

t r a p s   o r   w i t h   r i n g   n e t s .   F i s h i n g   i s  done i n  sha l low  ( less   than 50 fathoms) 

water.  Traps may be  buoyed s e p a r a t e l y   o r   r u n   i n   s t r i n g s   w i t h   u p   t o   1 0   t r a p s  

on a s ing le   buoy l ine .  

Commercial f i s h e r y   d a t a  and i l l u s t r a t i o n   o f   t h e   f i s h i n g  zones f o r  the 

Santa  Barbara and San Pedro D i s t r i c t s  will be found i n  Tables 2 t o  8 i n c l u s i v e  

and F igures 7 t o  51 i n c l u s i v e .  



TABLE 2 

F I S H  AND SHELLFISH  LANDINGS AND OPERATIONAL 
UNITS I N  SANTA BARBARA DISTRICT.   CALIFORNIA . .  

I - 

YEAR 

,1951 
1952 
1953 
1954 

1956 
1955 

1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 

1971 
19 70 

1972 
1973 

1000 L B S  1000 $ 
FISH 

83,273 
22,906 
47,332 
49,130 

46,387 
58,812 

68,639 
64,517 

39,393 
21,503 

32,344 
23,235 

22,524 
19,121 

24,083 
16,940 

21,045 

29.317." 
15,372 

33,310' ' 

40,533 
30,232' 

1,017 
1,953 

1,344 
1,935 
1,270 
1,101 
2,381 
2,059 
1,511 
1,416 
1,182 
902 

1,273 
1,150 

1,138 
1,186 
1,282 
1,055, 

.'1,178 ' 
2,356 
1,942 
2,608 

1000 L B S  1000 $ 
SHELLFISH 

1,166 
8 14  290 

418 
83  7 
671 

315 

911 402 
297 

1,258 
1,147 

524 
413 

1,066  393 
1,218 
1,076 488 

487 

3,545 
2,906 573 

588 

1,600 5 53 
1,473 
2,972 

528 

2,224 
598 

3,479 749 
739 

3,456 745 
3,829 799 
5,747 882 

4,433 
8,402 7 95 

956 

1000 LBS 1000 $ 
TOTAL 

84,088 2,243 
24,072 
48,169 

1,435 

49,801 
1,659 

59,723 
2,232 

47,645 
1,672 

69,786 
1,625 

65,583 
2,794 
2,452 

22,721 1,998 
40,469 
35,889  1,770 

1,905 

26,141 
20,720 

1,475 

23,998 
1,702 

19,911 
1,802 
1,736 

26,307 1,925 
24,525 2,031 
18.828  1.802 
33,146 1,977 
39,057 
38,634 

3,238 

45,966 
2,736 

41,558 
3,564 

SOURCE: Fishery Statistics of the  United States, 1951-1971(16' 
Statistical Digest Publications, NMFS, NOAA. 

FISHERMEN 
NO. 

2,444 
2,077 
1,304 
1,552 
861 

1,540 
786 

1,525 
1,506 
1,282 
935 
990 

1,297 

1,202 
1,423 

1,358 
1,416 
1,263 

3,056 
1,535 

1,866 
2,173 

NUMBER TONNAGE 
MOTOR VESSELS 

289 
266 
195 
218 
152 
108 
2 03 
3 04 
317 
241 
199 

283 
198 

232 
289 

2 50 
227 

197 

480 
28 5 

409 
398 

9,736 

4,510 
8,014 

4.104 
5,072 

2,270 
1,139 

4,958 
6,364 

8,016 
5,785 
5,442 
7,059 
8,157 

6,740 
5.392 

4,908 
6,912 

12,968 
6.828 

11,202 
11,293 

MOTOR F1 ACCESSORY 
BOATS 

349 

233 
266 

3 04 
138 
191 

298 
330 

258 
230 
177 
229 
241 
291 
297 

309 
298 

321 
3 19 
2 73 
23 1 
2 04 

(Prelin) 

W m 
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TABLE 3 

YEAR 

' '  1950 
1951 
1952 

1954 
1953 

1955 

1957 
1956 

1958 

1960 
1959 

1961 
1962 

1964 
1963 

1965 

1967 
1966 

1969 
1968 

1971 
1970 

1972 
1973 

QUANTITY VALUE 
ANCHOVIES 

292 
202 3 

5 

7,034 122 
34,735  590 
16,807 
3,262 

351 
59 

557 
125 

10 
15 

627 7 
810 
26 

11 
1 

30 
54 2 

1 
11 
1 

1 
<1 

47 3 
9,039 89 
8,289 80 
4,007 30 
19,861 202 
19,614 
19,722 

224 
268 

27,477 364 
27,367 

S P E C I E S   I N   S A h T A  BARBARA DISTRICT,  CALIFORNIA 
CATCH AND VALUE OF SOME P R I N C I P A L   F I S H  

. - .  . 
 THOUSANDS OF POUNDS AND THOUSANDS OF DOLLARS) 

. .  

QUANTITY VALUE 
JACK MACKEREL 

893 15 
777 19 

9,407 271 
8,619  297 
2,762 
9,809  151 

113 

21,493 
14,057 

423 
212 

6,199 130 

13,198 
5,401 

235 
118 

14,795 
9,572 

281 
173 

7,021 128 
12,179 239 
7,134 173 
6,790 
4,032 

222 
150 

2.804 
4,251 159 

105 
3,383 129 
2,296 

772 
92 
32 

22 

QUANTITY VALUE 
ROCKFISHES 

190 ' 19 
268 
238 

24 
20 

580 
196 16 

3,378 121 
31 

2,571 96 
3,357 144 
3,144 
1,479 

121 
66 

2,823 123 
2,321 109 
2,021 110 
2,602 144 
1,584 91 
1,733 100 
2,264 134 
2,895 162 
2.544 
2.497 

150 
161 

2I457 171 
1.915 155 
3,293 291 
2,424 

QUANTITY VALUE 
ALBACORE TUNA 

2,891 
156 

2,420 
1,080 
811 
119 
320 

1,254 

4,085 
1,876 

1,464 
684 
984 

3,608 
3,892 
3,149 
1,551 

2,131 
2,826 

1.196 
5.203 
3,403 
3,928 

545 
21 

3  96 
2 04 
147 
18 
47 
18 1 
357 
765 
194 
109 
136 
511 
538 
43 5 
281 
522 

246 
399 

1.362 
1,004 
1.258 

QUANTITY VALUE 
PAC.  SARDINE 

- 
74,973 
2,610 
972 

24,433 
39,732 
15,446 
23,978 
47,110 
5,526 

15,231 
8,582 
2,175 
400 
840 
150 
108 

20 
7 

209 
- 
- - 

1,567 
113 

950 
54 

675 
293 
934 

1,084 
137 
42 5 
243 
78 

25 
21 

11 
17 

4 
1 

186 

- 

- 
- - 

SOURCE: Fishery Statistics of the United States 1950-1971 (16, 17) 
Statistical Digest  Publications. 
1972, 1973 data  from National Marine F isher ies   Serv ice ,  NOA.4. (18) 
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TABLE 4 

YEAR 

1951 
1950 

1952 
1953 

1955 
1954 

1957 
1956 

1958 
1959 

1961 
1960 

1963 
1962 

1965 
1964 

1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 

S P E C I E S  I N  SANTA BARBARA D I S T R I C T ,  CALIFORNIA 
CATCH AND VALUE OF THE P R I N C I P A L  SHELLFISH 

(THOUSANDS OF POUNDS AND THOUSANDS OF D O L U R S )  

QUANTITY VALUE 
DUNGENESS CRAB 

- 
211 32 
93 
33 

17 
7 

56  12 

326 
98 19 

47 
276  24 
167  24 
3 15 
177  36 

53 

56 14 
10 
2 

4 
1 

2 
4 

1 

6  3 
2 

6 
2 

2 
.8 

.1 - 
1 . 5  
4 
21 

2 
15 

65 

- 
QUANTITY VALUE 

ROCK CRAB 

- 
3 < 1  
3 
8 

< 1  

2 
< 1  

9 
< 1  
4 1  

10 
52 

<1 
3 

46 
59 2 

43 
2 

77 
2 
4 

100 
130 9 

7 
117 7 
153 LO 
106 7 
79 5 
109 
196 

7 

207 
17 
17 

157  14 
191 20 
195 

- 
QUANTITY VALUE 

SPINY LOBSTER 

3 74  96 
33 1 
3 10 

99 
111 

256 
259 

101 
100 

201  93 
198 
101 

98 

128 
59 

114 
71 

62 
63 
37 

79 
120 

51 
81 

123 
104  66 

79 

101 
124  100 

76 

112  92 
112 
99 

96 
102 

86 104 
78  107 
87 131 
48 

QUANTITY VALUE 
ABALONE 

361 

246 
268 

326 

409 
307 

542 
549 
424 
542 
572 
629 
561 
56 1 
53 5 

624 
551 

431 
600 

368 

1,401 
27 5 

388 
1,699 

193 
159 
155 

177 
186 

260 
350 
297 
256 
340 
38 1 
462 
43 5 
432 
406 
451 
598 
590 
572 
589 
470 
509 
709 

( n r e l i r )  

e 
P 

SOURCE: Fishery  Statistics of the United States,  1950-1971(16, 17) 
Statistical  Digest  Publications. 
1972, 1973 data frcm iial.ionz1 :.!a.rin? Fis!lfrier S e r : i c e ,  LJX:. (l") 
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TABLE 5 

FISH AND SHELLFISH  LANDINGS AND OPERATIONAL 
UNITS I N  SAN E D R O  DISTRICT,  CALIFORNIA 

YEAR 

1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 

1964 
1963 

1965 
1966 
1967 
1968 
1969 
1970 
1971 

1973 
1972 

1000 LFS 1000 $ 
FISH 

511,958 
385,419 
285,024 
356,060 

379,506 
331,386 
375,560 

353,449 

289,801 
374,294 
415,600 
360,135 
342,989 
333,885 
295,334 
259,884 
303,860 
263,503 
390,911 

426,218 
363,780 
484,755 

30,402 
37 , 391 
31,363 

25,156 

24,254 

25,694 

34,890 

27,935 

28,887 

32,354 
35,384 
35 , 315 
29,016 
30,561 
30,887 

28,419 
30,264 

29,635 

50,993 
49,643 
59,857 

38,202 

1000 LBS 1000 $ 
SHELLFISH 

1,609 353 
1,176 
1,333 5 30 

438 

1,532 400 
960 

1,507 
364 

1,400 
308 

4,306  442 
475 

5,941 346 
766  216 

4,504  323 

4,740 
332 
3 95 
355 

6,832 
7,159  502 

8,350 
465 
624 

6,867 
11,686 

722 
716 

9,506 553 
5,278  831 

2,284 

7,377 
8,424 470 

1000 LBS 
TOTAL 

1000 $ 

513,568 
386,595 
286,357 

354,409 

332,786 
381,014 

379,866 

420,103 
375,059 

362,420 

341,262 
303,759 
267,043 
310,242 
271,853 
397,778 
496,441 

431,496 
373,287 

502,787 

357,583 

295,742 

347,729 

30,755 

31,893 

25,520 

37,829 

35,290 

24,729 
28,243 

29,299 
26,040 
32,570 
35,707 
35,647 
29,411 

31,357 
30,915 

30,766 

30,259 
38,924 

50,196 
51,709 

60,688 

28,884 

FISHERMEN 
NO. 

7,948 
5,054 
6,464 
5,668 
4,663 

4,612 
4,669 

4,023 
4,060 

3,536 
4,108 

3,537 
3,389 
3,266 
3,425 
3,236 
3,365 
3,436 
3,305 
4,444 
3,139 
2,736 

SOURCE: F i shery   S ta t i s t ics  of the  United  States, 1951-1971 
Stat is t ical   Digest   Publ icat ions,   Nat ional  Marine Fisheries  Service,  NOAA. 

MOTOR VESSELS 
NUMBER TONNAGE 

901 
7 94 
924 
706 
931 
851 
808 
625 
668 

576 
719 

619 
57s 
557 
575 
518 
544 
511 
543 
429 
430 
38s 

36,  884 

38,983 
35,245 

40,033 
33,095 

30,918 
23,860 
25,680 

47,507 
51,825 

47,367 

54,156 

52,403 
49,171 

58,567 
54,604 
53,331 
63,407 

27,727 

48,945 

48,843 

51, e34 

I4OTCR S ACCESSG3.Y 
BOATS 

1,297 
720 

1,119 
587 
808 
601 
730 ' 

684 
611 
5 2 1  
522 
52'6 
543 
4eO 
4 94 
436 
466 
56s 
455 
450 
192 
134 

(Freliz:)  

l 

l9T2, 1573 da ta  from National Marine Fi.sheries  Service, N0.44. 
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T4BLE 6 

YEAR 

1951 
1952 
1953 
1954 
1955 
1956 

1958 
1957 

1959 
1960 

1963 
1962 

1964 
1965 
1966 
1967 
1968 
1969 
1970 
197:. 
1972 
1973 

., n r .  
LYOL 

QUANTITY VATJJE 
ANCHOVIES 

1,406 
3,157 

34,330 
25,092 

46,276 
38,906 
10,426 

3,742 

34,333 

5,959 

1,534 
3,640 

1,171 
2,107 
1,586 

36,533 

18,515 

170,746 
67,255 

114,874 

44,532 

109,778 

222,966 

31 

756 
71 

482 
439 

472 
578 

133 
75 
49 
50 
24 
24 
35 
27 

3,756 
455 
168 

1,072 
1,877 

760 
2,540 

SPECIES I N  SAN PEDRO DISTRICT,  CALIFORNIA 
CATCE AND VALUF OF SOME PRINCIPAL FISH 

(THOUSAN3S OF POUNDS AM) THOUSANDS OF DOLLARS) 

QUANTITY V&UE 
JACK MACKERFIL 

136,588 

8,325 
25,786 
59,067 
58,195 
12,629 

83,811 

45,910 

21,199 
59,477 

78,353 
73,140 

86,768 

56,779 
24,927 

32,857 
33,227 

48,669 
50,456 

43,846 
57,412 
50,222 
19,758 

1,894 
4,466 
1,644 
3,336 

552 
1,218 
1,334 

316 
524 

1,297 

1,645 

1,804 
1,577 
I, 157 
1,260 

1,653 

1,822 

1,922 
1,843 
1,728 
2,314 
2.111 

ROCKFISHES 
QUANTITY VALW 
- 

726 74 
515 
429 

56 
50 

672  65 
499 52 
5 98 6 1  
562 
520 57 

24 

631  63 
617 76 

559 
74 
67 

586  70 
479 
594 

61 

551 
74 

6 81 
78 

657 
100 

96 

415 
624  110 

453 
82 
93 

672 1 4 1  
525 

.,"X 
con 

QUANTITY VALUE 
ALBACORE TUXA 

13,102 
7,104 

9,377 
9,934 
6,811 

13,807 
11,625 

9,552 
14,325 
21,062 

19,370 
23,599 
20,190 
11,405 

6,754 
5,336 
5,704 

5,694 
5,818 

6,403 
4,769 

LA, "". 1 1  00)  

1,142 
2,362 

2,036 

2,051 

2,095 
2,831 
3,235 
2,171 
3,266 

1,852 
3,262 

1,296 
1,064 
1,213 
1,309 
1,568 
2,018 
1,626 

1,884 

1,128 

2,000 

3,757 

246,573 
11,642 

111,039 
104,539 

7,849 

54,089 
21,837 

143,541 
38,954 
39,139 

10,596 

11,687 
5,391 

743 
132 
101 

268 
83 

163 
326 
118 

33,459 

1,433 

5,548 

447 
407 

2,372 
2,732 

3,847 
851 

740 
6  93 
x 7  
331 
215 
432 

130 
79 

27 
11 

53 
9 

35 
49 

1,379 



TABLE 6 (Cont 'd) 

CATCH AND VALUE OF THE PRINCIPAL  SHELLFISH 
SPECIES I N  SAN  PEDRO DISTRICT, CALIFORNIA 

(THOUSANDS OF POUNDS AND THOUSANDS OF DOLLARS) 

ROCK CRAB SPINY LOBSTER 
YEAR QUANTITY VALUE QUANTITY VALUE QUANTITY VALUE 

ABALONE 

1951 
1952 
1953 
1954 
1955 
1956 
1957 

1959 
1958 

1960 
1961 

1963 
1962 

1964 
1965 
1966 
1967 

196 9 
1968 

1970 
1971 
1972 
1973 

800 
13 

31 
18 

44 
34 

94 
92 
BO 
75 
73 
64 

106 

169 
130 

208 
2 35 
235 
301 
317 
360 
626 
582 

1 

4 
2 

4 
3 

6 
9 
7 

8 
7 

7 
13 
16 
22 

27 
25 

30 
38 
42 
51 
92 

- 
361 

355 
381 

466 
436 

347 
388 
349 
236 
183 
304 
252 
252 
164 
208 
200 
209 
109 
127 

80 

174 
73 

77 

150 
174 
182 
208 
237 
185 
226 
222 
146 
128 
143 
175 
168 
116 
170 

182 
172 

104 
145 

93 
103 
273 

486 
669 
580 
449 
322 

433 
239 

321 
267 
182 
201 
213 
249 

279 
225 

162 
238 

313 
256 
203 
887 
125 
603 

184 
260 
232 

120 
175 

100 
234 
124 
114 
73 

104 
57 

159 
137 
191 
213 
157 
372 
415 
331 
247 
267 
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TABLE 7 

FISH (Thousand Pounds ) SHELLFISH (Thousand Pounds) TOTAL (Thousand Pounds ) 
SANTA SANTA SANTA 

YEAR SAN PEDRO 

1951  511,958 
1952  385,419 
1953  285,024 
1954 
1955 

356,060 
353,449 

1956 
1957 

379,506 

1958 
331,386 
375,560 

1959  289,801 
1960 
196 1 

374,294 

196 2 
415,600 
360,135 

1963  342,989 
1964 
1965 

333,885 
295,334 

1966 
1967 

259,884 
303,860 

1968  263,503 
1969  390,911 
1970 
1971 363,780 
1972 
1973 (Prel im) 

426,218 

1975 
1974 

1976 
1977 
1978 
1979 
1980 

484,755 

BARBARA 

63,273 
22,906 
47,332 
49,130 

46,387 
68,639 
64,517 
21,503 

58,812 

39,393 
32,344 
23,235 
19,121 
22,524 
16,940 
24,083 
21,045 
15,372 

33,310 
29,317 

40,533 
30,232 

TOTAL 

595,231 
408,325 

405,190 
332,356 

412,261 
425,893 

440,077 
400,025 

413,687 
311,304 

447,944 
383,370 
362,110 
356,409 
312,274 
283,967 
324,905 

420,228 
518,065 

466,751 

278,875 

394,012 

SAN PEDRO 

1,609 
1,176 
1,333 
1,532 

960 
1,507 
1,400 

5,941 
4,306 

766 
4,504 

4,740 
2,284 

7,377 
8,424 

6,832 
7,159 

8,350 

11,686 
6,867 

5,278 
9,506 

BARBARA 

814 
1,166 

837 
671 
911 

1,258 

1,066 
1,147 

1,216 
1,076 
3,545 
2,906 
1,600 
1,473 
2,972 
2,224 
3,479 
3,456 

5,747 
3,829 

4,433 
8,402 

TOTAL 

2,423 
2,342 

2,203 
2,170 

2,765 
1,871 

2,547 
5,372 

1, 842 

5,190 

7,159 

8,049 

6,340 

11,396 
8,850 

10,311 
9,383 

1,806 
9,696 

17,615 
17,906 
9,711 

SOURCE: Fishery   S t .a t i s t ics  of the  United  States,  
S t a t i s t , i c a i   3 i g e s t s  1951-1971, National 
Marine Fishery  Service, N O M  
1972, 1973 d a t a  from National  Marine  Fisheries  Service,  NO& 

S A N  PEDRO 

513,568 
386,595 

357,583 
286,357 

354,409 
381,014 

379,666 
332,766 

295,742 
375,059 
420,103 
362,420 

341,262 
347,729 

303,759 
267,043 
310,242 
271,853 

496,441 
397,778 

431,496 
373,287 

502,787 

BARBAPA 

84,088 
24,072 
48,169 
49,801 
59,723 
47,645 
69,786 

40,469 
22,721 

35,889 
26,141 
20,720 
23,998 
19,911 
26,307 
24,525 
18,828 
33,146 
39,057 
38,634 
45,966 
41,558 

65,583 

TOTAL 

597,656 
410,667 

407,384 
334,526 

414,132 
428,659 
402,572 
445,449 

415,528 
318,463 

455,992 
388,561 
368,449 
385,260 
323,670 
293,350 
334,767 
290,681 
430,924 

477,462 
411,921 
535,498 

544,345 



YEAR 

1951 

1953 
1954 

1956 
1955 

1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 

1968 
1967 

1969 
1970 

1972 
1971 

1974 
1973(l) 

1975 
1976 

1978 
1977 

1980 
1979 

1952 

SAN PEDRO 

1,406 

34,330 
3,157 

25,092 
34,333 
46,276 

10,426 
38,906 

3,742 
3,840 

1,171 

1,586 
2,107 

36,533 
44,532 
18,515 

170,746 
67,255 
114,874 
222,966 

5,959 

1,534 

109,778 

TOTAL 

10,191 
1,608 

69,065 
41,899 

46,833 

11,053 
39,031 

6,769 

3,694 
3,768 

1,564 

37,595 

1,182 
2,108 

45,572 
I, 633 

52,821 
22,522 

190,560 
129,639 

86,977 
142,651 
250,333 

ANCHOVIES (Thousand  Pounds) 
SANTA 

BARBAW 

202 
7,034 

16,807 
3,262 
557 

627 
125 

810 

54 
26 

30 
11 
1 

9,039 
47 

19,861 
4,007 

19,614 

27,477 

34,735 

8,289 

19,722 

27,367 

SAN PEDRO 

83,811 
136,588 
45,910 
8,325 
25,786 
59,067 

12,629 
21,199 

79,140 

86,768 

56,779 
24,927 

50,456 
33,227 

48,669 

57,412 
43,846 

50,222 

58,195 

59,477 

78,353 

32,857 

19,758 

TOTAL 

84,588 
145,995 
54,529 
11,087 

73,124 
79,688 

26,600 
72,675 

35,595 

18,828 

87,925 
93,935 

93,789 

65,913 
37,106 

39,647 

54,707 
37,259 

47,229 
51,473 

59,708 
50,994 
19,780 

TABLE 0 

JACK MACKEKEL (Thousand  Pounds ) 
SANTA 

BARBARA 

777 
9,407 
8,619 
2,762 

14,057 
9,809 

21,493 

5,401 
6,199 

13,198 
14,795 
9,572 
7,021 
12,179 

6,790 
7,131 

4,032 

2,804 

2,296 
772 
22 

4,251 

3,383 

ROCKFISHES (Thousand  Pounds) 
SANTA 

SAN PEDRO BARBARA 

726 
515 

268 
238 

672 
429  196 

580 
499 
598  2.571 

3,378 

562  3;  357 

631  1,479 
617  2,823 
584  2.321 

520  3,144 

559  2;  021 
586  2,602 

594  1.733 
479  1,584 

681 2,895 
657  2,544 
624  2,497 
415  2,457 

551  2;  264 

453 1; 915 
672  3,293 
52'+ 2;424 

TOTAL 

994 
753 
625 

1,252 
3,877 

3,919 

2,110 

2,580 
2,905 

3,188 

3,169 

3,664 

3,440 

2,063 
2,327 

3,576 
2,815 

3,201 
3,121 
2,872 
2,368 
3,965 
2,948 

ALBACORE TUNA (Thousand  Pounds1 
SANTA 

SAN PEDRO 

7,104 
13,102 
9,377 
9,934 
6,811 
11,625 
13,807 

14,325 
9,952 

21,062 

19,370 
23,599 

11,994 

20,190 
11,405 
6,754 
5,336 
5,704 

6,403 
5,694 

4,769 
N . A .  

5,818 

BARBARA 

2,420 
156 

1,080 
811 

320 
119 

1,254 
1,876 
4,085 
1,464 
684 

3,608 
984 

3,892 
3,149 

2,826 
1,551 

2,131 

5,203 
1,196 

3,403 
3,928 

N . A .  

TOTAL 

15.520 
7,260 

10,457 
10,745 

930 
11,945 

11,828 

i 
15,061 

18,410 
22,526 
12,678 
20,354 
27,207 

14,554 
24,082 

8,305 
8,162 
7,835 

10,897 
7,014 

9,806 
8,697 

N . A .  

(1)1973 d a t a  a r e  preliminary. From Nat iona l  Marine Fisheries Service, NOAA. 



YEAR SAN  PEDRO 

PAC SARDINE (Thousand Pounds) 
SANTA 

BARBARA 

1952 
1951 246,573 

11,642 
1953 7,849 
1954 111,039 
1955 104,939 
1956 54,089 
1957 
1958 143,541 
1959 38,954 

1961 
1960 . 39,139 

1962 
33,430 

1963 
10,596 
5,391 

1964 11,687 
1965 
1966 

1,433 

1967 
743 
132 

1969 
1968 101 

1970  268 
83 

21,837 

1972 
1971 16 3 

326 
1973(') 
1974 

11 8 

74,973 
2,610 

24,433 
972 

15,446 
23,978 

15,231 
5,526 

8,582 
2,175 

400 
840 
150 
108 

7 
20 

. 209 

39,732 

47,110 

- 
- - - 

TOTAL 

321,546 
14,252 

135,472 
144,671 
69,535 
45,815 

190,651 

54,370 
44,480 

42,012 
12,771 

5,791 
12,527 

851 
139 
121  

83 
477 
16 3 

118 
326 

8,821 

1,583 

TABLE 8 (cont'd) 

ROCK CRAB (Thousand Pounds) SPINY LOBSTER (Thousand Pounds) 
SANTA SANTA 

SAN PEDRO 

13 
800 

18 
3 1  

44 
34 

94 

80 
92 

75 

64 
73 

106 
130 
16 9 
208 
235 
235 
301 
317 
360 
626 
582 

BARBARA 

3 
3 
8 
2 
9 

10 
52 
59 
46 
43 
77 

130 

117 
100 

153 
106 

79 
109 
196 
207 
157 

195 
1 9 1  

TOTAL SAN  PEDRO 

16 
803 

36 1 
381 

39 
20 436 

355 

43  466 
54 

146 
347 
388 

151 349 
126 
118  183 

236 

150 304 
194 
206 

252 
252 

247 
322 

164 
208 

314  200 
314 
344 

209 
109 

497 127 
524 80 
517 73 
817 174 
777 77 

BARBARA 

331 
310 

259 
256 

201 
198 

128 
101 

114 
62 
79 

123 
120 

104 
101 
124 
112 
112 

86 
99 

78 

48 
87 

TOTAL 

692 
6 9 1  
6 1 1  
695 
66 7 
545 

477 
489 

350 
245 
383 
372 
375 
268 
309 
324 
321 
221 

166 
226 

151  

125 
261 

ABALONE (Thousand Pounds) 
SANTA 

SAN PEDRO 

669 
486 

580 
449 
322 
239 
433 
321 

182 
267 

201 
213 
249 
225 
279 
238 
162 
313 
256 
203 
887 

603 
125 

BARBARA 

268 
246 
326 

409 
307 

542 
549 
424 

572 
542 

629 
561 
561 
535 

624 
551 

600 
431 
368 
275 

1,401 

1,699 
388 

TOTAL 

754 
915 
906 

781 

7 45 
982 

909 
754 
830 
774 
810 
760 

86 2 
830 

762 

624 
744 

478 
2,288 

2,302 
513 

I 

1975 

1977 
1976 

1979 
1978 

1980 

m a I 
(1) 1973 data are preliminary. From National. Marine Fisheries  Service, N O M .  
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The f o l l o w i n g  maps (Figures 31-42) o f  the  waters  

and coastl ine  of  the  Santa  Barbara and San Pedro f i s h i n g  

reg ions   i n   wh ich   spo r t  and comnerc ia l   f i sh ing   f o r   va r ious  

species  occur  are  f rom  Bel l  and Ally, 1972. (15) 
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The  relationship  of  sport and commercial  fishing  for 

various  species  (Bell  and Ally, 1972) (I5) to the  southern  California 

OCS  is shown i n  Figures 43 to 51. 
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MARINE MAMMAL RESOURCES 

General 

California.Someofthesespecies,thePinnipeds-sealsandsealions,arelanddependentforpartof 
About 36 species of marine mammals occur in  the waters of  California and Baja 

their life cycle. The remainder, the Cetaceans - whales, dolphins and porpoises,  and  the  one 

these, the gray whale, the sea otter,  the  harbor  porpoise and the Pacific  bottlenose  dolphin, are 
member of Carniva, the sea otter, are truly  pelagic  and  can spend their  entire lives in  the water. Of 

found  inshore,  or in bays and  rivers.(Table 9 )  

some major islands. All  of these islands  and some of the larger rocks are suitable  haul  out spots for 
Along  the  coastline are outlying rocks  and islets and  south of Point  Conception 

pinnipeds. 

that use them for  feeding  or  calving  and  breeding areas. Most important of these bays are: San Fran- 
Several major bays  and  lagoons  along  the coast are inhabited  by  marine mammals 

cisco Bay, Monterey Bay, Morro Bay, the Scammon Lagoon  complex, San lgnacio  Lagoon,  and the 
Magdalena Bay complex (see Figure 52). 

Pinnipeds 

Seven members of this  Order have been reported from the area.  One, the ribbon seal 
is onlyacuriosity; and  another,  the  northern  furseal,  isuncommon thisfarsouthof its  normal range. 
The remainder occur in some number  throughout the area with breeding  rookeries  and  haul-out 
colonies  on several of the  outlying islands and  rocks where they are inaccessible to large  terrestrial 
predators.  The most popular  spots are the  Farallon Islands. the  rocks at Point  Ano Nuevo, all of the 
Santa Barbara  Channel Islands. the Coronada Island, and Cedros. the San Benitos  Islands and 
Guadalupe  Island in Mexico. Major  hauling out grounds  with  non-breeding  colonies  occur else- 
where along  the coast, including Seal Rocksat  theentrance to San Francisco Bay, Point Lobos, and 
Seal Rocks at Santa Catalina  Island. '* 

Cetacea 

the  California coast are the California gray whale, the harbor  porpoise and bottlenosedolphin.  The 
Most cetaceans are creatures of the high seas. Exceptions to thisgeneral  rule along 

gray whale, which  migrates  annually  from  the  Bering Sea to  Mexico and  back,  passesclose  inshore 
in the area and enters bays and  lagoons in Mexico  to calve and breed. The  harbor porpoise, as the 
name suggests, is found in bays and  river  mouths as far  south as Los Angeles. The  bottlenose 
dolphin is a  tropical species that  often  occurs  inshore and enters bays and lagoons. Its normal rage 
extends north  to at  least Point  Conception. lo  

Carnivora 

The  only  marine  representativeof thisorderon theCaliforniacoast  istheCalifornia 
Sea Otter.  This  animal can be  completely independent of the  land  and seldom, if ever, comes 

Conception. 
ashore. It is, however, a nearshore creature, usually confined  to  thecoastal kelp beds north of Point 

Offshore Mammals 

whales are transitory residents of the area being present at certain  times of the year when their 
These are all  in  the Order Cetacea, the whales, dolphins and porpoises. All of the 

migratory paths pass this  part  of  the coast. Most  occur well offshore. 

In contrast to  the great whales, many of  the  dolphins and porpoises are offshore 
residents of the area. They  occur in herds that may,  over the  course  of  theyear. move about overan 
area of several hundred  miles but generally do not undertake long  migrations. 





Table 9 

MARINE  MAMMALS  OF  CENTRAL  AND  SOUTHERN  CALIFORNIA 
AND THE 

WEST COAST OF IBAJA CALIFORNIA '' 

ORDER  CETACEA 
Sub-order  Mysticeti 

Balaenidae 
BalaenoDteridae 

Eschrichtidae 

Sub-order  Odontoceti 
Delphinidae 

Physeteridae 

Ziphiidae 

ORDER PlNNlPEDlA 
Otariidae 

Phocidae 

ORDER  CARNIVORA 
Mustelidae 

Pacific  right whale-Balaena glacialis  japonica 
Little  piked  or minke whale-Balenoptera acutorostrata 
Sei whale-Balaenoptera borealis 
Bryde's whale-Balaenoptera edeni 
Blue  or  sulphur-bottom whale-Balaenoptera musculus 

Humpback whale-Megaptera novaengliae 
Fin  or  finback whale-Balaenoptera physalus 

California gray whale-Eschrichtius gibbosus 

Common or Baird's dolphin-Delphinus  delphis bairdi 

Risso's dolphin-Grampus griseus 
Pilot  whale or blackfish-Globicephala  macrorhynca 

Pacific  striped  or  white-sided  dolphin - 

Northern  right whale dolphin-lissodelphis borealis 
Lagenorhynchus  obliquidens 

Killer whale-Orcinus orca 
Harbor porpoise-Phocoena phocoena 
Dall porpoise-Phocoenoides dalli 

Long-beaked porpoise-Stenella coeruleoalba 
False killer whale-Pseudorca crassidens 

Spotted porpoise-Stenella graffmani 
Spinner porpoise-Stenella longirostris 
Rough-toothed  dolphin-Steno bredanensis 
Pacific  bottlenose  dolphin-Tursiops  truncatus gill; 
Pygmy sperm whale-Kogia breviceps 
Dwarf sperm whale-Kogia sirnus 
Sperm whale-Physeter catodon 
Bairds beaked whale-Berardius bairdi 

Cuvier's beaked whale-Ziohius cavirostris 
Hubbs's beaked whale-Mesoplodon carlhubbsi 

Guadalupe  fur seal-Arctocephalus philippi; townsendi 

Steller sea lion-Eumetopias jubatus 
Northern (Alaska) fur seal-Callorhinus ursinus 

California sea lion-Zalophus  californianus 
Ribbon seal-Histriphoca fasciata 
Northern elephant seal-Mirounga angustirosfris 
Harbor seal-Phoca vitulina 

Sea otter-Enhydra lutris 



Pinnipeds 

islands: California sea lions,  Zalophus  californianus; Steller sea lions, Eurnetopias jubata; harbor 
Four  principal  pinnipeds  inhabit  the  California coast and Santa Barbara Channel 

seals, Phoca vitulina; and  northern  elephant seals, Mirounga  angustirostris. A small breeding 
colony  of  northern  fur seals, Callorhinus ursinus, has become established on San Miguel Island. 
and  occasionally  a  Guadalupe  fur seal. Arctocephalus townsendi, may be seen on  the  Channel 
Islands. The  periods of activity in the  Channel  Island area  are shown on Table 10. 

The  feeding  habits of sea lions  and  harbor seals throughout  the year is not well 
known.  The  total  poundage of food they consume has not been assessed completely,  though  it is 
probably less than  claimed by fishermen. The percentage of  fish eaten which are of value to  com- 
mercial  and  sport  fishermen  compared with  the percentage of those with  little  or  no value, or those 
which  might  actually  be  harmful,  is  not  known. 

California sea lions  and  Steller sea lions are found  in the temperate North Pacific; 
harbor seals range the temperate North  Pacific and temperate North Atlantic;  northern elephant 
seals  are found  occasionally as far north as Vancwver Island, British  Columbia,  and south toabout 
Sebastian Viscaino Bay, Baja  California. Free movement is common among the  California pin- 
nipeds,especiallyon andoff  the  breeding grounds,  wheregreat  differences in  populationsizeoccur 

June when most animals are on the  rookeries. 
at differt seasons. The  California Department of Fish and Game conducts aerial censuses in early 

Except in  thevery young,  natural  niortality is apparently low; and pinnipeds are long 
lived. Some individuals survive to 30 or 40 years. In some  years, more  than 50 percent of the sea lion 

give birth  to their  pups from May through  July, while  northern elephant seal pups are born  from 
pups may not survive to leave the  rookeries. Sea lion  pups are born in June and July,  harbor seals 

after the female gives birth  to 4  months  after  parturition. 
December through March. Breeding,  depending  upon the species, may take place  from  a few days 

land have empty stomachs, and the  bodies  of  those  killed in  thewateraredifficult  to recover. Steller 
Food  habits of the  pinnipeds are not very well known. Most  of the animals that are on 

sea lions eat flatfish,  rockfish, salmon, and  squid.  Whilevaluable  fish  such  assalmon and halibut are 
occasionally taken, most  of  the fish they eat are commercially  unimportant. Two  killed near the 
mouth of the  Columbia River during a salmon run had their stomachs filled  with lampreys only. 

fish  (chiefly  non-commercial). A study  of 300 sea lion stomachs found 24 contained  fish remains in 
ThefoodoftheCaliforniasealion~onsistslargelyofsquid,octopus,andavarietyof 

the form of otoliths.  Hake  otoliths were present in 17 of these stomachs and represented well over 

California sea lions  probably are opportunistic feeders. 
half the  fish eaten. In all, 24 species of fish were identified, of which 8 were of  commerical value. 

Examination of northern elephant seal stomachs has  revealed the presence of 
fishes (not identified) squid, ratfish, skate, and shark; it  is theorized that because of thevery  large 
eye size this seal dives deep on occasion  for its food. 

cluded  rockfish, octopus, and salmon; as well as smaller amounts of shrimp, small crabs, and lam- 
Of 50 harbor seals examined, 20 had some food  in  their stomachs. Food items in- 

prey. 

Before 1946, the  California Department of Fish and Game had conducted censuses 
only of animals on larger rookeries, hauling  grounds  and nearby areas. Similar aerial census 
methodshavebeen.usedsince1958,socountsmaybecompared(Tablell).Noattemptwasmadeto 
separate the two sea lion species; however, those north of Point  Conception  areconsidered  Stellers 
and those south,  California sea lions.  The two overlap only  to a  limited degree off  central  California 
during June, the  month  the censuses are conducted because it coincides  with the breeding 
season. 
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Table 11 

ANNUAL ACTIVITY OF PINNIPED  POPULATIONS 
ON THE ISLANDS OFF CALIFORNIA AND BAJA CALIFORNIA 

Species On Land 

Northern  fur seals May to about 
15 Nov. ' 

Northern sea lion May through 
November * 

California sea lion  All Year 

Northern elephant seal All year, peaks 
during  winter. 

Harbor seals All year * 

Guadalupe  All year' 

* A  few may be on land at any  time 

ACTIVITY 

Pupping 

Late May to 
mid-Aug. 

June 

June 

Late Dec. to 
late Feb. 

May to July 

to August 
Probably May 

Breeding 

Late May to 
late Aug. 

June 

June-July 

Jan. to  mid- 
March 

May to July 

Probably May 
to  August 

Nursing 

Late May to 
about 15 Nov. 

June-Nov. 
Few  may nurse 
all year 

June-Nov. 
Faw all yea; 

Late Dec. to 
mid-March 

May to  Oct 

Probably late 
May to Nov. 

Source 20 
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Members of the  Order finnipedia are dependent upon  the  land  for  breeding  and 
pupping.  Thus, they are more accessible for study and  generally  better  known  than  the whales and 
dolphins.  They  mainly  occur  on  the  offshore islands of the area. These islands are privately  owned 
or controlled  by  the Federal governments and access to the  breeding  and  haul-out areas is limited. 

cur in  the area and are not  considered here. The (other two families are the Otariidae. the sea lions 
The  Order  comprises  three  familitts. One, theodobenidae  (walruses), does not  oc- 

and fur seals, and the Phocidae, the  hair  or  true seals. 

Family  Otariidae - Sea lions  and fur seals 

ing rear flippers  that can be turned  forward  providing  fair  mobility  on  land.  The seals and fur seals 
The animals of this  family are characterized by having an external ear and by hav- 

breed in organized  colonies,  usually on offshore islands or rocks. The males are territorial  and may 
return to and defend the same territory season after season. Each successful male accumulates a 
harem of several females, which  he  guards  from  other males during  the  breeding  and  pupping 
season. As with  all  marine mammals, the female typically gives birth  to a  single  young. 

1. California sea lion.  Zalophus  californianus 

Description: Males - dark brown, 500-1,000 Ibs., head with a  marked  sagittal 
crest. Females smaller, 200-500 Ibs..  !often lighter  colored. 
Distribution: Canada to Cape San Lucas  and Tres Marias Islands at the en- 
trance to  the  Gulf of California. Breeds JuneJuly mainly on the islands from 
San Miguel  Island  to  San  Benito Island. Hauls  out  throughout range on  rocks 
and islets and  the  offshore islands particularly during winter  months. 
Reproduction: Males begin  to occuoy  territories  about May. Females arrive 
and  pupping  beginssoonafter.  Mating  beginsafewdaysfollowing  pupping and 
continues into  July. Harem size 6-10. Sexual maturity reached at 3 or later, ac- 
tive for  probably 6-10 seasons. 
Food Habits: Squid  and  many species of fish. 

from  squashing  and parasites. Occasional sea lion  control measures proposed 
Factors controlling population size: Density dependent mortality with  pups 

to reduce herd size, frequently at the  urging  of fishermen. Herd  soon recovers. 
Natural enemies include  killer whale8 and sharks. 
Statusofstocks:  Maybestabilizedatabout35,OOOanimalsfromSanFrancisco 
to Cape San Lucas. ( Table 12) 

2. Steller sea lion. Eumetopias jubatus 

Description:  Larger  than California sea lion, males to 1.600 Ibs., females to 
600, color  yellow-brown, no head crest on males, haul  out  colonies  quiet  com- 

Distribution: Alaska to southern  California. Breeds from  Point  Conception 
pared with  California sea lion. 

and  Channel  Islands  north.  Major  breeding  grounds in area at Ano Nuevo and 
San Miguel  Island. 
Reproduction: Season and  habits  about same as California sea lion, harems a 
bit larger, 10-20 females. 
Food habits: Fish  and squid. 
Factors controlling  population size: Same as California sea lion.  Channel 
Island area is southern limit  of range and it is probable  that any decrease in 
numbers here  would  be  quickly repla.ced from  the  north. 
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Status of stocks: Estimated  that  a  fairly stable population  of  from 4-8.000 
animals in California,  about 2/3 of these occur between Point  Conception  and 
San Francisco, 1/3 from San Francisco  to  Oregon.(Table 12) 

Local 

Ano Nuevo 
Farallon Is .  

to Point  Lobos 
to  Point  Conception 
San Miguel I 
Santa Rosa I 
Santa Cruz I 
Anacapa I 
San Clemente I 
Santa Barbara I 
Santa Catalina I 
San Nicolas I 
Coast to San Diego 
Guadalupe I 
Cedros I 
San Benitos Is. 

Table 12 

COUNTS OF SEA LIONS - 1970 

Number 
Steller 

1,542 
585 

1,104 
265 

68 

3,564 

California 
Number 

- 
- 
- 
- 

9,835 
220 
201 
40 

949 
484 
39 

6,240 
39 

585 
8.407 
7.158 

34,177 

3. Guadalupe  fur seal. Arctocephalus  townsendi 

Description: Smaller than  California sea lion, males to perhaps 400  Ibs.. females to 
200. Color, dark with a silver mane of hair  on neck. Long,  pointed nose and concave 
profile. 
Distribution: Ranges from  Magdalena Bay to San Francisco  and  offshore. Breeds on 
Cedros, Guadalupe, Los Coronados,  and perhapssan  Miguel Island, San Nicholasand 
Santa Barbara  Islands  where they have been seen hauled  out. 
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Reproduction:  Breeding season and  behavior  about  the same  as the sea lions. 

Since  then  the population has been slowly  increasing  and  probably  numbersabout500 
Factors controlling  population size: This species was believed extinct  until 1926. 

individuals.  Once numerous, it has not expanded to former range. May  be expected to 
increase unless competition  with other species for breeding  room  interferes. 

Estimated Population of the 
Guadalupe Fur Seal in 1965 

Guadalupe I 
Cedros I 

Resident 285 
1965 3 

288 

4. Alaska Fur seal. Callorhinus ursinus 

Description:  Similar in appearance to  Guadalupefur seal but  larger, males to 700 Ibs. 
Females very similar to the  other species. Males have a very short  snout. 

30 to 100 miles  offshore as a pelagicvisitorduring  the winter. One  breeding  colony  (one 
Distribution: Ranges from Alaska to Guadalupe  Island but does not  haul  out.  Occurs 

male, 40 females and 60 pups)  reported on San  Miguel  Island. 

Family Phocidae - The true seals 

The  animals in  this  family lack  external ears and cannot turn their hind flippers  for- 
ward forcing them to  hunch about on land.  The  front  flippers are small. In the water they swim with 
the hind flippers.  Breeding  habits vary. 

1. Northern elephant seal. Mirounga  angustirostris 

Description:  A  large seal, males to 16feet  and 4,500 Ibs., females smaller. Dark 
or  brown, males have a large, fleshy snout. 
Distribution: Alaska to Magdalena Bay. Breeds on Cedros, San Benitos, 
Guadalupe, Los Coronados.  San  Nicholas,  San  Miguel, Santa Barbara  and San 
Clemente  Islands  and  perhaps  Ano Nuevo. Hauls  out November through April, 
mostly  pelagic  remainder  of year. 
Reproduction:  Breeding season December to March, male establishesa  loose 
harem of 8 to 40 females. Males  dominate  by fighting  and display to establish  a 
peck order. The  harem arrangement is not  formal  nor is control  of territory. 
Food habits: Fish  and  squid,  frequently feeds at night. 
Factors controlling  population size: This is another animals that was almost 
hunted  to extinction  and is now recclvering. Population  still increasing.  Natural 
mortality  still  low  but  will increase from same  causes  as the sea lions. The  big 
bulls are without  concern  for  the pups  and squash them quite regularly. As a 
breeding area becomes densely populated  this becomes a  major cause of 
mortality. 
Status of stocks: Probably  about :!5,000 animals in 1973.’’ 
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Local 

Guadalupe I 
San Benito Is. 
Cedros I 
Los Cronados Is 
Santa Barbara I 
San Nicolas I 
San Miguel I 
Santa Rosa I 
Anacapa I 
Ano Nuevo Is. 

Estimated  Populations of the 
Northern Elephant Seal in 1965 

Reoccupied 
Year 

Resident 
1918 
1965 
1948 
1948 
1949 
1925 
1965 
1958 
1955 

Population Size 
Including  Pups 

10,389 
2,860 

47 

4 
1 

197 
1,922 

14 
6 

194 
15,634 

2. Harbor seal. Phoca vifulina 

Description: Small, 5-6 feet, chunky seal with spotted coat. 
Distribution:  There are two  populations,  a  northern  population from  the  Bering Sea to 
Monterey  and  a  southern  population from Santa Barbara to San  Geronimo Island, 
Mexico. 

water. Pups may be  born  in  the water and can  swim at or soon  after  birth. Breeds on 
Reproduction: Breeds May to July,  noorganized harem, mating may take place in the 

sandy spots  on the islands and in bays. 
Food habits: Fish, squid,  octopus. 

space. Does not seem to compete  well  for space with  other species. 
Factors controlling  population size:  Same  as  sea lion  with  which  it may compete  for 

Status of stocks: Southern  population  perhaps 500 to 1,000 individuals,  northern 
population, 1,500 in California, 50-200.000 in rest of range. l 9  
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Life History,  Distribution,  Ecology  and  Status of Stocks 
Order Cetacea - Whales, Dolphins  and  Porpoises 

the term dolphin and  porpoise as used in  this report is a  matter of custom  not  convention.)  This 
The Cetacea includes the whales, dolphins  and/or  porpoises.  (The  choice between 

order  comprises  two suborders: Mysticeti, the baleen or shalebone whales and Odontoceti,  the 
toothed whales, dolphins and porpoises. 

whalebone whales and Odontoceti, the toothed whales, dolphins  and  porpoises. 
The whalebone whales have mouths  equipped  with  bony  plates  of baleen or 

used to strain  plankton  and small organisms  from  the water. All these whales follow  a  north-south 
The whalebone whales have mouths  equipped with  bony plates of baleen which is 

migratory  pattern,  which moves them into  the  north Pacific or Bering Sea in the summer for breed- 

they are solitary  or  occur in small groups. 
ing and into  thetropics  in  thewinter  for calving  and  breeding.  Social  structure  isgenerally loose and 

The  toothed whalesareparticulatecarnivoresfeeding on cephalopods,  fish orother 
mammals and  birds. Some migrate, some occupy  local  territories.  Most are social  and travel in 

though  multiple  births  do occur. 
herds. Typically Cetacea in  common  with  all marine mammals give birth  to a  single  offspring al- 

Many species of whales are found  along  the  California coast in  limited numbers. 
The gray whale is most important as a  recreational asset to  the state. At least 162,000 people watch 
gray whales every  year. This  activity is becoming  increasingly  important,  and  "lookers"  annually 
spend an estimated $70,000 in  California  to see these marine mammals. The  finback is also of the 
more  commonly seen in  California waters since it  occurs year round.  Killerwhales are occasionally 
seen by coastal inhabitants and visitors. 

Considerable data are available on  the  biology of the various whales that  occur  off 
the California coast. Since  the  California  gray whale is  the best known  and  most  often seen of the 
great whales in  California,  consideration  here is limited  to  this species. 

ward along the coast of  North America to the  Gulf  of  California. They also occur in the western 
In the eastern Pacific  California gray whales occur  from  the  Arctic  Ocean  south- 

Pacific.GraywhalesfeedinsummerinthewesternBeringSeaandadjacentArcticOcean.Inwinter. 

coastinsmallgroups,usuallytwotofive,ontheirwaytoMexico.Thereinvariousbaysandlagoons, 
particularly in December through February, they may be seen traveling  south  along the California 

females have their calves and breed. In spring,  particularly in March  and  April, they travel north 
again along  the coast. They  travel  fairly  close to shore, often  coming  within a few hundred yards of 
some points  or even into the surf zone. These whales travel some 6,000 to 7,000 miles each way, and 
the trip takes 2.5 to 3 months.  (Figure 53) 

calf is 15 to 16 feet long at birth.  This is a baleen whale and feeds mainlyon small crustaceans (krill) 
Californiagraywhalesreach35to50feetinlengthandaweightof20to40tons.The 

and to some extent  on  fish. Feeding takes place  largely, it  is believed, during 4 months of the year 
spent in the north,  though  there  is some evidence of  feeding  during the8monthsspent  in  migration 
and in lagoons. 

There is  considerablecontention  about  the  population  oftheCaliforniagraywhale. 
Estimates of stock size  vary from 3,000 to 15,000. In any event, the  International  Whaling  Com- 
mission has permitted an experimental harvest of  this species during  the last few years. 2o 
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PREFACE 

commercial  fishing interestsorefforts. Its primefunction  isto  highlighttrendsduring  thepast30years 
This  compilation of fishery  data is not  intended to serve as a  historical digest of US. 

in  the commercial harvest of  fish  and  shellfish from waters off  the New England,  Atlantic and Pacific 
coasts, and in  the  Gulf of Mexico  and Alaska. 

stresses exist on some species, particularly oysters, crabs, lobsters  and shrimp, from estuarine and 
The US. fishery has been  maintained  in  spite of heavy utilization of the resource, but 

offshore  pollution. 

United States commercial  fishermen  took 4,732,000,000 pounds of fish  and  shellfish in 
1973, an increase of more  than 41 percent over 1926, the earliest year for  which  total U.S. data are 
available. Nationally,  the U.S. harvest of  fish and  shellfish has been declining  since 1962 (Table 1). 
However, the decline in  Pacific coast  fisheries began in about 1951, from a high of nearlytwo  billion 
pounds, to about 874 million  pounds  in 1972. 

than  one  billion  pounds of fish  and  shellfish in 1957 to about 524 million pounds in 1972. 
The  decline in the New England  fishery began in 1958, from  a peak of slightly  more 

eight  hundred seventy-four million  pounds,  declining to a  low  of  approximately  eight  hundred  million 
The peak year for  the  Atlantic Coast fishery was  1956, with a harvest of  one  billion, 

pounds in 1969. The harvest increased to nearly one billion,  two  hundred  million pounds in 1972. 

On  the other hand, the  fish and  shellfish harvest in the  Gulf states has increased from 
slightly  more  than  two  hundred  million  pounds in 193910 more  than  one  billion, seven hundred  million 
pounds in 1974, an increase from 5 percent  of  the  total US. catch  in 1939 to 36percent  in 1974. A peak 
haWest in excess of two  billion  pounds was achieved in 1971 - 42 percent  of  the  nation's  total. 

Some of the  factors  will  be described  which have been identified as causes of in- 
creases or declines in  the availability or harvest of particular marine species or of the total  fish  or 
shellfish resource in any given  coastal  region. These include  those  which  conspicuously  influence  a 
particular species such as toxic  municipal  or  industrial discharges, sewage with  high  biological oxy- 
gen demand, or silting.  At present, there is  no evidencethat pesticidesorcrudeoil  constituteaportion 
of this  burden.  Such  influences also include less obvious elements such as increased salinity of fresh 
or brackish wetland nursery areas, with possible  accompanying  higher  predation,  higher water 
temperatures near or  in estuaries associated with  municipal  or  industrial  growth, water control 
programs  which may affect the  chemistry  of  aparticular  body of water. hurricanesand  wageand  price 
disputes. 
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UNITED  STATES FISHERY  REVIEW 

1968 

for $471.5 million, nearly equal to  the  record $472.4 million  paid  for the larger 1966catch (4.4 billion 
United States fishermen  caught 4.1 billion pounds of fishery products  in 1968 that sold 

pounds). 

There were sharp declines in landings of anchovies, haddock,  Pacific hake, tuna, blue 
crabs, and king crabs; and reductions  in  the  catch of alewives, Pacific  halibut, and shrimp.  The overall 
productivity of the domestic fisheries would have been even lower than in 1967 except for increases in 

were record catches of Maine  and  Oregon shrimp, albacore tuna in Oregon, and both northern and 
landings of menhaden, Pacific  salmon, sea herring, jack mackerel, and  yellowtail  flounders. There 

spiny  lobsters. 

At year end, certain segments of the fishing  industry  still faced economic and other 

value for their catch and excellent gains were made in the fishery  processing  industry. 
problems. However, many segments were in excellent condition. Fishermen received a high dollar 

Other Important Facts 

Domestic  shrimp fishermen were paid  a  record $113.3 million for  their  catch. For the second con- 
secutive year, this  fishery exceeded $100 million.  Shrimp  accounted  for 24 percent of thetotal  Un- 
ited States value paid  for all species. 

Themenhadencatchof 1.4biIlionpoundsaccountedfor34percentofthetotalUnitedStatescatch 
of all species. 

Louisiana led all states in volume  of  catch - 747.5 million pounds - followed  by California, 446.1 
million pounds - Alaska, 433.7 million pounds - Virginia, 388.5 million  pounds - and 
Massachusetts, 337.4 million pounds. 

Alaska led all states in value of catch - $71.6 million - followed  by  California, $53.3 million - 
Texas, $44.2 million - Massachusetts, $41.6 million - and Louisiana, $40.6 million. 

For the 20th consecutive year, San Pedro, California  led  all  other domestic fishing  ports in valueof 
the catch ($29.1 million). 

A new and  potentially  important Alaska sea scallop fishery began in 1968 and nearly 2  million 
pounds  of sea scallop meats were landed. 

Construction  of  shrimp  trawlers  continued at a  record pace with at  least  350 newly constructed 
vessels joining the Gulf  shrimp  fleet in 1968. 

In 1968, about 2.3 billion  pounds  of  the domestic catch of fishery  products was used directly as 
human food. It was estimated that the 1968 domestic catch was marketed as follows: 1,503 million 

cured  products,  and 1,567 million  pounds  for  reduction  to meal, oil. etc. 
pounds (round weight) as fresh and frozen, 970 million pounds  for canning, 76 million pounds  for 
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Congress  included the following: 
Congressional  actions  that became public law during  the second session of the 90th 

Public Law 90-420 amended the Northwest  Atlantic Fisheries Act to change thedefinition of fish  to 
include  mollusks and mammals. 

Public Law  90-454 provides  a means of considering  the need to conserve and restore estuarine 
areas of the United States in a manner tnat reasonably maintains  a  balance between natural 
resources and  the development of  the Nation. 

1969 

sold for $518 million-the  highest  dollar value received to date by the commercial  fishing  history. The 
United States fishermen  caught 4,292 million pounds of  fish and shellfish in 1969 that 

value of the catch was  $47.0 million  more than in 1968 and 31 percent above the previous 10-year 
average. The  volume taken was about  4 percent more  than in 1968andthelargestcatchsince1966. 

shrimp, spiny lobsters, tanner crabs, dungeness crabs, and surf clam meats in 1969; and sharp in- 
There were record  landings of  Gulf menhaden, Pacific anchovies, yellowfin tuna, 

creases in the catches of Atlantic cod, Pacific  halibut  and  blue crabs. Landings of Atlantic flounders, 

ting any real large  gain in  the overall productivity  of the domestic fisheries, were serious declines in 
pollock,  and  soft clams were also higher in 1969 than in 1968. On  the other side of  the ledger, offset- 

sea scallop meats, and  king crab. Production  of jack mackerel, Atlantic ocean perch,  and oyster meats 
landings of haddock,  Atlantic sea herring,  Pacific salmon, whiting,  otter-trawl  caught  industrial fish, 

were also below the 1968  levels. 

ability caused by both natural causes and heavy fishing  but other segments remained highly com- 
At year end, some segments of the industry were facing declines in resource avail- 

petitive  with  foreign fleets and production.  With  only few exceptions, prices  for fishery products 
generally increased at all levels:  ex-vessel, wholesale, and retail. Fishermen gota  high dollar ex-vessel 
value in 1969 and the fishery  processing  industry  generally made excellent  gains in  production. Many 
canned items, fish  sticks and portions,  fillets and steaks, shellfish  (lobsters, crab, shrimp)  products, 
and other  fish  and  shellfish  products were in  good demand throughout 1969 and many of these items 
made new inroads  in  foreign  countries. 

Other Important Facts 

The menhaden catch of 1,548 million pounds  accounted  for 36 percent of  the  total  United States 
catch  of  all species. 

Shrimp  accounted  for 24 percent of the total  United States ex-vessel value paid  for  all species. 

louisiana led all states in volume of fish and shellfish  catch - 1,016 million pounds - followed  by 
California, 575.9 million  pounds - Alaska, 346.8 million pounds - Mississippi, 310.0 million 
pounds - and Massachusetts, 280.0 million pounds. 

Alaska led all states in value of  catch - $71.1 million - followed  by California, $62.1 million - 
Louisiana, $56.7 million - Texas, $46.9 million -and Massachusetts, $41.9 million. 

San Pedro, California  led  all  other domestic fishing  ports  in  volume and value of the catch 
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1970 

United States fishermen  caught 4.884 million  pounds of fish,  shellfish,  and  other 
aquatic plants  and animals that sold for $602 million-the  highest  dollar value in the history  of the 
fisheries. The value of the  catch was  16 percent  more  than in 1969 and 36 percent above the 1964-68 
average. Thevolume taken was 14percent  more  than  in  1969and  thelargestcatch  takensincetheall- 
time  record  catch of 5.4 billion  pounds  in 1962. The 1970 catch was the seventh largest on record. 

dungeness crabs, snow crabs, surf  clam meat.s, northern lobsters, and  spiny lobsters in 1970; and 
There were record  landings of tuna,  Gulf menhaden, California anchovies, shrimp, 

sharp increases in the  landings  of  Atlantic menhaden and  Pacific salmon. Landings of Atlantic 
flounders  and  blue crabs also were higher in 'I970 than in 1969. There were marked declines in the 
catches of Atlantic alewives and haddock,  and  landings of Atlantic  cod,  bonito,  jack mackerel, king 
crab, sea scallop meats, and oyster meats were somewhat lower  than  landings  in 1969. 

At year end, there were some problems associated with pollutants in the environment, 
high inventories of some frozen  products,  and  declines  in  resource  availability  due to both natural 
causes and heavy fishing.  However,  many segments of the  industry remained highly  competitive  with 
foreign fleets and  production, and operated at record volume. With  only few exceptions, prices  for 
fishery  products  generally increased at all levels - ex-vessel, wholesale, and  retail.  Demand  for fishery 
products was strong in 1970  as evidence by  rising  consumption  and  rising prices. 

Other Important Facts 

The menhaden catch of 1,814 million  pounds accounted  for 37 percent of  the  total  United States 
catch of all species. 

Shrimp  accounted for 22 percent  of  the  total  United States ex-vessel value paid  for  all species. 

Louisiana  led  all states in volume of catch - 1,110 million  pounds-  followed  by California, 694.2 
million pounds - Virginia, 583.2million  pounds- Alaska, 528.6 millionpounds- and Mississippi, 
301.3 million  pounds. 

Alaska led  all states in value of  catch - $89.7 million - followed  by  California, $84.5 million - 
Louisiana, $62.0 million - Texas,  $53.5 million - and Massachusetts, $45.8 million. 

San Pedro, California  led  all  other domestic fishing  ports  in  volume and value of  the  catch 

1971 

U S .  commercial  fishery  landings in 1971 were 5.0 billion pounds valued at dockside 
(ex-vessel) at $643 million-the fifth largest landing and the  highest  dollar value in the history of U.S. 
fisheries. Thequantity landed was 1  percent greater than in 1970and was exceeded by  landings  only in 
1956,1959,1961,and 1962.Thevaluewas5percentgreaterthanin1970.thepreviousrecordyear.The 
average value per pound of 12.94 cents in 1971 also was a  record  high. 

ings of menhaden, a  fish used almost exclusivelyforprocessing fish meal and oil.  Among  theother im- 
Total U.S. landings were heavier in 1971 than in 1970 principally  becauseof  large land- 

portant fisheries, shrimp  landings set a new record  but  total  landings of tuna  (excluding  landings  in 
Puerto Rico) were down 12 percent and salmor1 landings were down 24 percent as compared with the 
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previous year. The increase in  valueof the total U.S. catch of all species was due largely to higher ex- 
vessel prices  for  most species in 1971 as compared  with 1970. 

States (mainly Alaska) were the largest on  record.  Landings of  bonito and  Pacific cod increased 
Landings  of menhaden in  the  tiulf States and  landings of shrimp  in the Pacific Coast 

several fold and  landings increased sharply  for the following species: croaker, sea trout,  bluefin and 
skipjack tuna, king crabs, and  shrimp  landed  in  theSouth  AtlanticStates.  Landingsdeclined markedly 
for  a number of species including anchovies, haddock,  halibut,  Pacific ocean perch,  pink salmon, red 
salmon, silver salmon, swordfish,  yellowfin  tuna,  whiting, surf clams, and dungeness crabs. 

Other  Important  Facts 

Menhaden landings of 2.2 billion  pounds accounted for44 percent of  the  total  United States land- 
ings of all species. 

Shrimpaccountedfor8percentofthequantityand26percentofthevalueofthetotalUnitedStates 
landings. 

Louisiana led  all states in  volume of landings - 1,396.2 million pounds - followed  by  California, 
585.5 million  pounds-Virginia, 489.0 million  pounds- Alaska, 449.1 million  pounds-and Mis- 
sissippi, 397.6 million pounds. 

California  led  all states in value of  landings - $87.2 million  -followed by Alaska, $84.5 million - 
Louisiana, $72.6 million - Texas.  $70.0 million - Massachusetts, $46.0 million, and Florida, $45.2 
million. 

Cameron, Louisiana  led  all  other U.S. fishing  ports in quantity landed and San Pedro, California led 
all other domestic fishing ports  in value 01 landings. 

The Secretary of Commerce  halted  the  taking  or  processing of whales on the Department of the 
Interior's Endangered Species List - blue, bowhead, finback,  gray, humpback, right, sei, and 
sperm - after December 31,  1971. The  importation of these whales or  products thereof also was 
halted  after  that date. 

1972 

pounds valued at a  record $703.6 million at the ex-vessel level. The  quantity landed was 5 percent less 
In 1972, commercial  fishery  landings at U.S. ports by U.S. fishermen were 4.7 billion 

than in 1971. but,  becauseof higher ex-vessel prices, thevaluewas9percentgreaterthan in 1971.The 
1972  average value per pound  of 14.9 cents was a  record  high. 

decreases in landings of menhaden and salmon. The 1972 salmon  landings were 31 percent less than 
Total U.S. landings were smaller in 1972 than in 1971, principally  becauseof marked 

including alewives, Atlantic cod, haddock,  Pacific hake, halibut, jack mackerel, whiting, dungeness 
1971, and menhaden landings decreased 1 1  percent. Significant decreases occurred in other species 

crabs, and  soft clams. Skipjack  landings of 46.8 million  pounds  in 1972 represented adecrease of 59 

States were 8 percent above 1971 because of increased landings  of  yellowfin tuna. The following 
percent compared with 1971, but  total  tuna  landings  of 377.6 million pounds at ports  in  the  United 

species had significant increases in landings in 1972 compared with 1971: anchovies, flounders, sea 
herring, rockfishes, surf clams, king crabs, and snow crabs. 
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catch,valuedatarecord$193.2million,accountedfor27percentofthetotalU.S.ex-vesselvalueforall 
The  domestic  shrimp  industry was the  most valuable fishery in  the  country.  The 1972 

species. Landings  of  shrimp  in  the United States in 1972 were 385.0 million pounds-down 1 percent 
from 1971. 

Other Important Facts 

Menhaden landings of 1.9 billion  poundsaccounted for41 percent oftotal  landingsofall species in 
the United States. 

Shrimp was the leading species landed in terms of value of total  landings in the  United States and 
second in  quantity. 

Tuna was the second most importantspecieslanded  in theunitedstatesin  termsof valueand third 
in quantity. 

Louisiana led all the states in volume of  landingswith 1,071 million  pounds-followed  byVirginia, 
664 million pounds - California, 640 million  pounds - and Alaska, 390 million pounds. 

For the second year, California led all states in value of landings, $92 million  -followed by Texas, 
$85 million - Alaska, $81 million - and Louisiana, $72 million. 

San Pedro, California  with landings of 452 million pounds valued at $59 million, was the leading 
commercial  fishing port  in 1972. 

A permanent moratorium was placed on  the taking  and  importation of any marine mammal or 
marine mammal product,  effective December 21,1972, underthe Marine Mammal Protection Act of 
1972. The management of whales, porpoises (dolphins), seals, and sea lions are the responsibility 
of the Department  of Commerce, while all other marine mammals are the  responsibility of the 
Department of the  Interior.  The Alaska fur seal is exempt from  the  moratorium.  Marine mammals 
taken incidentally in commercial  fishing operations are exempt for 2 years after the date of enact- 
ment, October 21.  1972. 

1973' 

In 1973, the US. commercial harvest of fish, shellfish, and  other aquatic life was 4.7 
billion  pounds  worth  a  record $907.4 million to the fishermen. The  landings  improved  slightly com- 
pared with 1972, and the value increased 29 percent - principally because of higher ex-vessel prices. 
The average value in 1973 was a  record 19.2 cents per pound. The  slight  gain  in  landings was caused 

creased landings of bonito,  Atlantic cod, croaker, Pacific sea herring, striped bass, pollock,  rock- 
principally  by  record harvests of anchovies, Pacific  shrimp, surf clam meats, and snow crabs. In- 

fishes, scup, and  whiting also contributed  tothegreatervolume.  Sharpdeclinesoccurred, however, in 
landings  of  flounders  (principally  yellowtail  and  Pacific);Atlantic sea herring; jack mackerel; albacore, 

Slighter decreases occurred in landings of haddock, Pacific  halibut, menhaden, red salmon, and 
bluefin,  and skipjack tuna; pink salmon; hard blue crabs: dungeness crabs: Gulf  shrimp;  and squid. 

oysters. 

of 372.2 million  pounds  worth $219.4 million declined 3 percent in volume but increased 14 percent  in 
The domestic shrimp  industry was the  most valuable fishery in  the country.  Landings 

value compared with 1972. Shrimp  accounted  for 24 percent of  the  total ex-vessel value of U.S. land- 
ings. 
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than in 1972. 

Other  Important  Facts 

Menhadenlandingsof 1.9billionpoundsaccountedfor40percentoftotallandingsofallspeciesin 

Tuna  landings of 342.1 million pounds at US.  ports were 35.5 million (9 percent) less 

the United States. 

Shrimp was the  leading species in terms of value of total  landings  in the United States and was 
second in  quantity. 

Salmon was the  second  most  important species landed in the  United States in terms of value of 
landings. 

Tuna was  the third most  important species landed intheunitedstatesin bothquantityandvalue. 

Louisiana  led  all states in  volume of landings  with 1,036 million  pounds - followed  by  California 
with 669 million  -Virginia, 631 million - and Alaska, 456 million pounds. 

Alaskaledallstatesinvalueoflandingswith$162million-followedbyCaliforniawith$103million 
- Louisiana, $98 million - and Texas, $91 million. 

San Pedro, California,  with  landings of 474 million  pounds  worth $66million. was the leading com- 
mercial  fishing port  in 1973 in terms of value. 

The  United States early in 1973 declared  a  moratorium  on seal harvests on St. George  Island in the 
Pribilofs.  Scientists will now be able  to compare the protected seal population  with the  harvested 
one  on nearby St. Paul Island. 

Records  Established 

Total value - $907.4 million - (previous  high, 1972 - $703.6 million), 

Anchovies - 229.3 million  pounds - (previous  high, 1970 - 192.9 million pounds) 

Bonito - 28.4 million pounds - (previous  high, 1972 - 22.9 million pounds) 

Striped bass - 13.5 million  pounds - (previous  high, 1969 - 12.4 million pounds) 

Total clams (meats) - 106.3 million pounds - (previous  high, 1970 - 99.2 million  pounds). 

Clams, surf (meats) - 82.3 million  pounds - (previous  high, 1970 - 67.3 million pounds). 

Crabs, snow - 61.2 million  pounds - (previous  high, 1972 - 29.0 million pounds). 

Lobsters, spiny - 11.4 million pounds - (previous  high, 1972 - 11.2 million  pounds), 

Shrimp,  Pacific (heads-on) - 144.3 million pounds - (previous high.1970-92.9millionpounds). 
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1974 

Commercial  fishery  landings at U.S. ports  by US. fishermen were 4.9 billion pounds 
worth$898.5million-anincreaseof4percentinvolume,butadeclineof 1  percentinvaluefrom1973. 
Greater  landings of menhaden, alewives, jack mackerel, and sea herring,  and such foodfish and shell- 
fishast~na,Atlanticcod,pollock,scup,squid,clams,andcrabsaccountedlargelyforthevolumegain. 
On  the other hand, landings of anchovies, bonito,  flounders  (blackback.  yellowtail,  and  Pacific), 
halibut, ocean perch,  rockfishes, salmon, whiting, shrimp, and  oysters  declined from 1973. 

The  shrimp  industry  accounted  for 20 percent of the  total exvessel value of U.S. land- 
ings,  and was the Nation’s most valuable fishery. 

Other  important Facts 

Menhaden landings of 1,979 million  pounds accounted  for 40 percent  of  total  landings  of all 
species in the  United States. 

Shrimp was the leading species in terms of value of  landings in  the  United States 

Salmon was the second most  valuable species landed in  the  United States. 

Tuna was the second largest species in terms of landings  and was third  in terms of value 

Louisiana  led  all states in volume  of  landings with 1,229 million  pounds - followed by California 
with 745 million;  Virginia, 507 million;  and Alaska, 457 million pounds. 

Alaska led all states in value of landings  with $141 million - followed  by  California  with $130 
million; Louisiana, $87 million;  and Texas, $72 million. 

San Pedro, California, with  landings  of 438.9 million  pounds  with a  record $78.8 million was the 
leading  commercial fishing  port  in 1974. 

Records Established 

Total  tuna value - $117.8 million - (previous  high, 1972 - $92.5 million) 

Total  clams (meats) - 119.9 million  pounds - (previous  high, 1973 - 106.3 million pounds) 

Crabs, snow - 64.1 million  pounds - (previous  high, 1973 - 61.2 million pounds) 

Lobsters, spiny - 12.9 million  pounds - (previous  high, 1973 - 11.4 million pounds). 

Sources: Fisheries of the United States, National  Oceanic  and  Atmospheric  Administration, National 
Marine  FisheriesService, C.F.S. No. 5600. March 1971,C.F.S. No. 5900, March 1972,  C.F.S. 
No. 6100, March 1973,  C.F.S. No. 6400, March 1974, and C.F.S. No. 6700. March 1975. 

Fishery  Statistics of the  United States, US. Dept.  of  the  Interior,  Bureau of Commercial 
Fisheries, Statistical  Digests from 1939-1967. 

Fishery  Statistics of the United States, National  Oceanic  and Atmospheric Administration, 
National  Marine Fisheries Service, Statistical Digests No. 62,  1968; No. 63,  1969; No. 63. 
1900; No. 65, 1971. 



Year 

1939 
I940 
1945 
1950 
1951 
1952 
1953 
1954 

1956 
1955 

1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 

1970 
1969 

1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 

1980 
1979 

Table 1 
U. S. CATCH OF FISH AND SHELLFISH 

(Million Pounds) 
1939 - 1974 

Shellfish' 

397 
386 
444 
493 
518 
51 2 
553 
554 
524 
51 2 
523 
513 
557 
615 
550 
569 
649 
642 
741 

858' + 

771 

791 
81 3 
898 
918 
895 
907 

Fish 

3,190 
3,363 
3,519 
4,017 
4,099 
3.813 
3.825 

Shellfish Harvest 
Total Fish (L 

4,445 
4,060 
4.598 
4,901 
4,433 
4,432 
4,487 
4,762 
4,809 
5,268 
4,789 
4,747 
5,122 
4.942 
5.187 
5.345 
4,847 
4.541 
4.777 
4.366 
4.055 
4.160 
4,337 
4,917 
5,018 
4,710 
4,732 
4,939 

'Shellfish  data are for  crabs,  lobsters,  shrimps,  clams, 
& oysters.  Other  shellfish  species  are  included in total  fish  and  shellfish harvest. 

"Includes  all  shellfish  after 1967. 

SOURCES 
Hmtorrcai Catch  Statistics  (Shelliish), U. S .  Dept. of the Interior. Bureau of Commercial  Fisheries,  C.F.S. No. 5007, July, 
1969. 

Fisheries of the United States.  National  Oceanic  and  Atmospheric  Administration.  National  Marine  Fisheries  Service, 
C.F.S.  NO. 5600, March 1971, C.F.S. NO. 5900. March 1972. C.F.S.  NO. 6100, March,  1973.C.F.S.No.6400,  March, 1974,and 
C.F.S. No. 6700, March, 1975. 
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Year 

1939 

1940 

1945 

1950 

1955 

1960 

1965 

1967 

1968 

1969 

1970 

1971 

1972 

1973 

1974 

U. S. FISH AND SHELLFISH  HARVEST IN THE COASTAL REGIONS 
Table 2 

Percent of U. S. Catch 
and 

(Million Pounds) 

Quantity 
Percent 

Quantity 
Percent 

Ouantity 
Percent 

Quantity 
Percent 

Ouantity 
Percent 

Quantity 
Percent 

Quantity 
Percent 

Quantity 
Percent 

Quantity 
Percent 

Quantity 
Percent 

Quantity 
Percent 

Quantity 
Percent 

Ouantity 
Percent 

Quantity 
Percent 

Ouantity 
Percent 

New England 

664 
15 

626 
15 

845 
18 

1.007 
21 

955 
20 

852 
17 

702 
15 

625 
15 

635 
15 

559 
13 

531 
11 

509 
10 

490 
11 

524 
11 

521,565 
10.5 

Atlantic 

992 
22 

1,002 
25 

1.204 
26 

1,133 
23 

1,713 
36 

1,599 
32 

1,304 
27 

937 
23 

956 
23 

802 
19 

1,039 
24 

976 
19 

1,254 
27 

1,196 
25.2 

1,080,293 
21.8 

6ulf 

240 
5 

250 
6 

34 1 
7 

571 
12 

830 
17 

1,266 
26 

1,463 
31 

1,180 
29 

1,298 
32 

1,622 
38 

1.698 
35 

2,097 
42 

1.585 
33 

1.584 
32.7 

1,772.531 
35.8 

Pacific' 

1,714 
39 

1,456 
36 

1.428 
31 

1,515 
41 

800 
17 

703 
14 

654 
14 

773 
19 

666 
16 

801 
19 

934 
19 

792 
16 

853 
18 

18.4 
874 

956,562 
19.3 

SOURCES 

C.F.S. No. 5600. March 1971,  C.F.S. No. 5900, March 1972,  C.F.S.  No.  6100. March, 1973,C.F.S. N0.6400, March, 1974,and 
Fjsheries of lhe Uniled Slales,  National  Oceanic  and  Atmospheric  Administration.  National  Marine  Fisheries  Service, 

C.F.S.  No. 6700, March.  1975. 

Fishery  Slatislics of lhe Uniled Slates, U.S. Dept. of the Interior.  Bureau of Commercial  Fisheries,  Statistical  Digests 
from 1939-1967. 

Fishery  SlaliSficS of the Uniled Slates, National  Oceanic and Atmospheric  Administration,  National  Marine  Fisheries 
Service,  Statistical  Digests  No. 62. 1968:  No. 63. 1969; No. 63, 1900; No. 65. 1971. 

1 Does not include  Alaska 
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YULE 

1890 

1895 

1900 

1905 

1910 

19 15 

1920 

1925 

1930 

1931 

1932 

1933 

1934 

1935 

1936 

1937 

1938 

Table 3 
A SUMMARY OF SHELLFISH  LANDINGS  IN  UNITED  STATES* 

lago-1974 

(Thousands of Pounds  and  Thousand of Dollars) 

CRAB NORTHERN LOBSTER SPihT LOBSTER smm5 ABALONE CLAM OYSTER 
QUANTITY  VALUE  QUANTITY  VALUE  QUANTITY V A L m  QUANTITY  VALUE QUAiYTITY VALUE QUAWITY VALUE QUANTITY VALUE 

- 
- 

- 
- 

83,332 

78,596 

77,951 

- 
- 
- 
- 

92,564 

98,661 

- 
- 
- 
- 

13,916 

12,461 

11,157 

9,812 

- 
11,496 

- 
11,576 

11,984 

- 
- 
- 
- 

3,586 

3,010 

2,079 

1,745 

- 
2,659 

- 

2,437 

2,245 

- 
- 
- 
- 

1,682 

1,796 

1,463 

- 
1,534 

- 
1,662 

1,615 

1,526 

- 
- 
- 
- 

2 89 

265 

174 

- 

1 9 7  

- 
168 

185 

2 02 

- 

731 

180 

6 7 1  

64 7 

676 

563 

551 

645 

774 

660 

573 

424 

- 
17 

- 
252 

130 

125 

77 

80 

105 

115 

93 

93 

92 

*Source: Hi.storica1  Catch  Statistics,  July  1969, USDI Fish & Wildlife  Service,  Bureau of Commercial  Fisheries. Statistics an t k  landings of 
clam  abalone and oysters  are remrted in weight of total  meats  and  shrimps on a heads-on basis. 

0 
4 
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YEAR 

1939 

1940 

1 9 4 1  

1942 

1943 

1944 

1945 

1946 

1947 

1948  

1949 

1950 

1951  

1952 

1953  

1954 

1955  

1956 

1957 

1958  

1959 

QUANTITY VALUE 
CRAB 

106,535  2,806 

96,140  2,734 

- - 
- - 
- - 
- - 

121,049  9,379 

- - 
- - 
- - 
- - 

159 ,281  9,232 

148 ,138 9 ,770  

135,126 9 , 0 5 1  

144,154 10 ,203  

140,658 9 ,715  

135 ,751  10 ,103  

143,418 11 ,730  

171,357 12 ,255  

166,389 1 2 , 3 9 1  

174,630 14 ,804  

QUANTITY VALUE 
NORTHERN LOBSTER 

11 ,985  2,079 

1 1 , 7 6 1  2 ,131  

- - 
12,300  2,852 

- - 
17,929 4 ,430  

22,728 9 , 4 6 1  

- - 
23,927 0,992 

20,987 8 ,728  

24,656 8 ,903  

23,198 8 ,345  

25,946 9,379 

25,032 10,556 

28,115 10 ,870  

27 ,481  10 ,486  

28,954 11,302 

26 ,520  11 ,908  

30,155 11,512 

27,227 13 ,218  

29,085 14 ,468  

QUANTITY VALUE 
SPINY LOBSTER 

1 , 6 4 9   2 3 1  

1,561 2 00 

- - 

- - 

1,256  272 

- - 
I - 
- - 
- - 

2,493 577 

3 , 9 2 1  8 9 1  

2,420 740 

2,745 752 

2,849 837  

3 ,154  962 

3,849 1 , 2 1 0  

4,687 1,500 

2 ,588  1 ,226  

3 ,686  1 ,260  

QUANTITY  VALUE 
SHRIMP 

152,151 - 
155,013 - 

- - 
- - 
- - 
- - 

191,378 - 
- - 
- - 
- - 
- - 

192,295 43 ,450  

225,188 - 
228,210 - 
261,504 - 
269,517 60 ,831  

245,779 61,782 

224,557 70,895 

205,618 73,148 

213,842 72,930 

240,182 58,133 

QUANTITY VALUE 
ABALONE 

3 6 1  77 

345  93  

zoo 59  

33 13 

13 6 55 

326 1 4 5  

486 272 

419 254 

534  307 

646 3 7 1  

714 398  

791 369 

817 365 

957 4 3 1  

944 439 

820 377 

837 423 

857 481  

1,084  587 

845  423 

9 13 497 

QUAWITY VALUE 
CLAM 

31,871 - 
32,470 - 

- - 
- - 
- - 

- - 
31,866 - 

- - 
- - 
- - 
- - 

39,571 1 0 , 7 4 1  

41 ,831  11 ,520  

38,996 11 ,702  

36,544 11 ,470  

31,536 9,867 

33,032 9 ,963  

38,099 10 ,739  

39,782 11 ,258  

36,364 10,527 

44,916 11,504 

QUANTITY VALUE 
OYSTER 

93,006 8 ,190  

89,382 8,467 

- - 

- - 

76,415 29,597 

72,990 29 ,070  

82,242 32,339 

79,718 29 ,051  

8 1 , 9 2 1  32 ,795  

77,518 30 ,474  

75,132 30 ,8a6  

71,654 29,405 

66,395 3 0 , 4 4 1  ' 

64,709 29,484 
e 
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YEAR 

1960  

1961  

- 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971  

1972 

1973 

1974 

1975 

1976 

QUANTITY VALUE 
CRAB 

221 ,681   17 ,068  

231 ,606  17 ,337  

234 ,340   18 ,708  

252 ,334  21 ,354  

270 ,442  23 ,813  

335 ,407  30 ,792  

372 ,425   33 ,037  

322 ,184  32 ,321  

238 ,500  44 ,500  

234 ,800  39 ,400  

277 ,218  39 ,235  

276 ,374  51 ,656  

281 ,077  58 ,610  

291 ,882 88,086 

3 2 9 , 2 8 2   8 3 , 0 9 0  

NORTHERN LOBSTER 
9UANTITY VALUE 

31,168 1 4 , 2 5 1  

27 ,998  14 ,572  

29,497 14 ,953  

30 ,274  1 6 , 7 6 9  

30 ,958  19 ,856  

30,246 21 ,957  

29 ,541  22 ,266  

26 ,745  22 ,389  

32 ,300  25 ,200  

31,600 26 ,600  

34,152 33 ,463  

33,347 35 ,066  

29,278 36,052 

29 ,035  41 ,917  

2 8 , 2 6 6  42 ,352  

QUANTITY VALUE 
SPINY LOBSTER 

3 , 1 9 9  

3 ,222  

3 ,656  

4 ,170  

4 , 0 7 8  

6 , 2 2 9  

5 ,839  

4 , 8 6 4  

7 ,500  

7 ,900  

10 ,346  

8 , 4 3 9  

11 ,199  

11 ,375  

1 2 , 8 5 4  

1 , 3 3 7  

1 , 2 5 4  

1 , 5 5 6  

1 , 7 9 0  

1 , 8 7 2  

3 ,619  

2 ,878  

3 , 1 2 1  

5 ,200  

5 ,800  

6 , 3 3 4  

7 ,907  

11 ,582  

12 ,007  

1 5 , 3 2 2  

QUANTITY V m  
SHRIMP 

249 ,452   66 ,932  

174 ,530   51 ,688  

191 ,106  73 ,236  

240 ,478  70 ,044  

211 ,821   70 ,376  

243 ,645  82 ,409  

239 ,046  96 ,296  

307 ,779  103 ,466  

291,600  113 ,300  

317,100  122 ,900  

367,469  129 ,738  

387,932  166 ,610  

384,952  193 ,188  

372,190  219,420 

3 6 9 , 6 0 1   1 7 7 , 8 6 0  

QUANTITY V u  
ABALONE 

8 5 3  

9 10 

837  

869 

817 

915 

998 

888 

- 

- 
- 

- 
- 

- 
- 

F i s h e r i e s  of t h e   U n i t e d   S t a t e s ,   N a t i o n a l   O c e a n i c   a n d   A t m o s p h e r i c   A d m i n i s t r a t i o n ,  
N a t i o n a l   M a r i n e   F i s h e r i e s   S e r v i c e ,   C . F . S .  No. 5600,   March  1971,   C.F.S.  No. 5900,   March  1972,   C.F.S.  
No. 6100,  March  1973,  C.F.S.  No,  6400,  March  1974,  and  C.F.S. No. 6700,   March ,   1975.  

F i s h e r y   S t a t i s t i c s  of t h e   U n i t e d   S t a t e s ,  U.S. Dept .  of t h e   I n t e r i o r ,   B u r e a u  o f  C o m m e r c i a l   F i s h e r i e s ,  
S t a t i s t i c a l   D i g e s t s  from 1939-1967. 

M a r i n e   F i s h e r i e s   S e r v i c e ,   S t a t i s t i c a l   D i g e s t s  No. 6 2 ,   1 9 6 8 ;  No. 63 ,   1969;   No,   64 ,   1970;   No,   65 ,   1971 
F i s h e r y   S t a t i s t i c s  of t h e   U n i t e d   S t a t e s ,   N a t i o n a l  Oceanic a n d   A t m o s p h e r i c   A d m i n i s t r a t i o n ,   N a t i o n a l  

496 

607  

593 

626 

574 

698 

920 

866 

- 
- 

- 
- 

- 

gUANTITY VALUE 
CLAM 

49 ,483   12 ,049  

5 0 , 2 6 5   1 1 , 6 6 1  

5 4 , 1 6 9   1 1 , 7 6 2  

6 3 , 4 0 3   1 4 , 2 0 2  

6 4 , 4 6 4   1 4 , 8 9 0  

70 ,849   16 ,733  

7 2 , 7 5 1   1 8 , 5 5 1  

71 ,500   20 ,486  

66 ,200   20 ,100  

75 ,500   23 ,900  

99 ,202   28 ,789  

82 ,659   30 ,540  

89 ,100   31 ,859  

106 ,293   34 ,730  

1 1 9 , 9 0 9   3 9 , 0 0 4  

QUANTITY VALUE 
OYSTER 

60 ,007   29 ,240  

62 ,304   33 ,204  

56 ,037   29 ,139  

58 ,443   27 ,106  

6 0 , 5 3 2   2 7 , 9 2 4  

5 4 , 6 8 6   2 7 , 8 6 5  

51 ,216   27 ,367  

5 9 , 9 1 2   3 2 , 3 1 8  

55,600  29,800 

51 ,900   28 ,200  

53 ,603   29 ,487  

54 ,585   30 ,426  

52 ,546   33 ,819  

4 8 , 5 5 3   3 5 , 1 9 1  

~ 

4 4 , 8 7 3   3 3 , 5 7 0  
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Year 

1939 
1940 
1945 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 

Table  4 
FISH AND  SHELLFISH  HARVEST - NEW ENGLAND  STATES 

1939 - 1974 
(Thousand Pounds) 

Shellfish 

49.653 
46.298 
48,930 
60.8  15 
59.385 
57,936 
65,694 
56,749 
58.910 
54.764 
60.973 

58.290 
54,109 

63,681 
60,945 
61.079 
58,309 
54,333 
52,742 
54,233 
49,842 
62,764 
76,086 
73,037 
79,951 
77.642 
73.774 

Fish 

411,610 
450,091 

Shellfish  Harvest 
Total  Fish & 

663.866 
626,054 

1,006,590 
845,471 

916.807 
954,563 
864,005 
966,481 

1,015,246 
955,418 

1,030,883 
997.749 
933,206 
851,964 
760.078 
871.681 
828,889 
681,857 
702.181 
684,375 
625,340 
634,748 
568,266 
531,272 
513,521 
489,252 
523,865 (Prelim.) 
521,565 (Prelim.) 

(1) Shellfish  data  are for crabs, northern lobsters, shrimp, Clam IneatS. sea 
mussels, oysters, and scallops. 

SOURCES: 
t i lstorlcai Catch  Sfatistics  (Shelllish), U. S. Dept. of the Interlor.  Bureau of Commercial  Fisheries,  C.F.S.  NO.  5W7. July. 
1969. 

C.F.S. No. 5600. March  1971,  C.F.S. No. 5900, March 1972.C.F.S.  No. 6100,  March,  1973,C.F.S.No.  64W.March.  1974.  and 
Fjsheries of the Unifed States, National  Oceanic  and  Atmospheric Administration,  National  Marine  Fisheries  Service. 

C.F.S.  No. 6700, March,  1975. 
Fishery s t a t l s t I ~ s  01 the  Unrfed  states, u. s. Dept. of the  Interior.  Bureau of Commercial  Fisheries. Statistical Digests from 
1939-  1967 

FIShely sfahsfrcs 01 the  Unrfed  Sfafes,  National  Oceanic  and  /\tmospheric  Administration,  National  Marlne  Fisherles  Ser- 
VICE, Stattstlcal Digests No. 62, 1968: No. 63,  1969: No. 64. 1970;  NO. 65. 1971. 
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Table 5 

NEW ENGLAND  FISHERY  OPERATING UNITS 
1951-1972 

Year 

1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 

1978 
1977 . 
1979 
1980 

Fishermen 
No. 

23,639 
23,497 
26,392 

22.566 
23.348 

21,376 
22,288 
21,789 
21,051 
22,200 
21,737 
21,536 
21,428 
20,194 
19.435 
18.518 
18.043 
18,180 
19.949 
22.218 
22,761 
28.960 

No. 

881 

1,072 
91 6 

886 

832 
847 

800 
773 
758 
742 
738 
727 

721 
733 

703 
704 

695 
714 

695 
686 
699 
687 

Vessels 
Total Net 
Tonnage 

29.694 
31,056 
36,799 
30,138 
28,712 
28,141 
27,346 
26.479 
26.282 
44.514 
44,242 
45,476 
47,501 
47,084 
46,929 
48,416 
48,350 
46,433 
48,655 
43,798 
44,544 
45,546 

Boats 
Motor 

8.792 

10.491 
9,092 

11,711 
11,946 
11,280 
10,972 
10,868 

11,356 
10.703 

11.15 
10.414 
10.070 
10.128 
10,412 
9.555 
9.294 

10,549 
,9429 

11,703 
11,535 
14,475 

mher 

4.249 
3,707 
2,938 
2,305 
1,806 
1.375 

92 1 
828 

674 
572 

699 
709 

676 
465 
405 
344 
354 
297 
251 
252 

249 
172 

SOURCES 
Ftshery Statrstics of the  United Sfates, U. S. Dept. of the Interior. Bureau of Commercial  Fisheries,  and 
National  Marine  Fisheries  Servlce.  Statistical  Digests from 1951  -1971 

Data lor 1973 from Natlonal  Marine Fisheries  Servlct!.  NOAA. 
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FISH AND SHELLFISH  HARVEST - NEW ENGLAND STATES 

1951-1952 

The New England  ocean  perch  landings of 258.3 million pounds in 1951 were a 
record high. Based on  catches  by Massachusetts fishermen,  about 32 percent of the total ocean 

especially off Nova Scotia.  A  hurricane  struck the fishing areas in  north Atlantic waters in October 
perch harvest was from  fishing  grounds in the outer  fishing areas of  the New England coast, 

1951 causing damage to some fishing  craft. 

increased. 
In 1952. the ocean perch  catch decreased, while haddock and  herring catches 

1953-1954 

The 1953 fishery  landings were down  primarily as a result of  the  decline in sea 
herring  and ocean perch harvests. Labor  tie-ups  and  migration  of some fishing fleets to the shrimp 

scarcity  of  fish in 1953, especially  on  fishing  grounds  off Nova Scotia. 
fishery in  the  Gulf  of  Mexico were factors  contributing  to the decline. Some fishermen observed 

In 1954, the  total  regional  landings increased by 102 million pounds. Catches in sea 
herring  and  haddock  gained.  Scrod  haddock was abundant  early in the year off Browns Bank. 

1955-1956 

creased catches of menhaden, whiting,  industrial  fish,  and sea scallops. Decreases in some land- 
The New England  catch  declined  by  1  percent in 1955. However, there were in- 

cessing, distribution,  and  marketing of fishery  products  rather  than  to  declining  stocks  on the 
ings, including  haddock  and  ocean  perch, were primarily due to economic  problems in the pro- 

fishing  grounds. 

The  landings in 1956 increased by  almost 60 million pounds.  Major  contributing 
factors were larger catches  of alewives, greater landings of haddock,  and  a sharp increase in 

six million pounds from  the previous  year.  The  groundfish  industry  continued to suffer  from the 
production  of sea herring  from waters off  the  Maine coast. Ocean perch  landings were down by 

severe competitive pressure of imports of foreign  fish  fillets, an influence  which affected the New 
England  groundfish  and  packaged-fish  processing  industry  for several years. 

1957-1958 

from the largest production  of  industrial fish in New England  history in  addition to increased 
The  record  catch  of 1,030 million pounds of fish and shellfish  in 1957 resulted 

catches of alewives, sea herring,  and  whiting.  The  groundfish  catch  declined. Aside from scarcity 
of groundfish  on  fishing grounds,  low  prices  and  fewer vessels working the distant banks were 

This species was less abundant on  the  fishing grounds  off Georges Bank, and  inclement weather 
responsible for  the decrease. Catch  of  haddock, the principal  groundfish species taken, was down. 

during the last few months  of 1957 resulted in fewer landings at haddock  ports. Sea scallop 
production was high  in  the Georges Bank area. 
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catch was down.  Stocks  of  haddock on Georges Bank were considerably reduced and  biolo- 
In  1958 regional  landings  of  cod, ocean perch,  and  pollock were up, while haddock 

gical research indicated  that  no  relief  could  be expected before 1960. Greater fishing effort 

on Georges Bank fishing  grounds. 
resulted in increased  catches  for  pollock  and ocean perch.  Whiting  production dropped, especially 

1959 

Starting in 1959, there was a poor demand for  otter-trawl  caught  industrial fish. 
Local  production  of  fish meal  and  solubles was  heavy and  imports  of these products were at their 
highest level since 1954. 

The  groundfish  fishery  continued to operate under severe difficulties caused by 
competition  from  foreign  imports  of  groundfish fillets  and steaks. Lower ex-vessel prices of 
groundfish species brought  this fishery to a poor financial condition. In  addition, scrod-sized 
haddock were scarce on Georges and  Browns Banks. 

There was a  substantial  rise in ocean perch  production  in  the  Grand Banks and 
fishing  grounds in  outer sub-areas off Nova Scotia. 

Scallop  grounds  on  Georges Bark were so productive  that 5-10 minute tows filled 
dredges. 

This year considerable  progress was made in establishing  a New England tuna 
fishery  that  started in 1951. Bluefin  tuna was observed in commercial  numbers in waters southeast 
of New England. 

1960 

The  low 1960 regional  catch was due  to decreased landings of industrial fish. 
The  poor demand for  otter-trawl  caught  industrial  fish  continued  in 1960 with the result that 
industrial fish landings  plunged from 153 million pounds in 1959 to 34 million pounds in 1960. Bad 
weather also contributed to the  low 1960 haNlSt.  By  the  first week of  March 1960, the worst 
blizzard in New England's  history brought  the  fishing  industry  to a  standstill,  and  a  hurricane in 
September and  another  blizzard in December further suspended fishing  activities. 

The  lobster catch, however,  approached  the 1889 record harvest. There was a 
steady downward  trend  in  the  catch  of large  haddock from 1938 through 1960 indicating fewer 

spawning  and survival of  the 1958 year class. 
large fish available on  the grounds. Heavy landings  of  scrod  haddock in 1960  were due to good 

outer sub-areas off Nova Scotia. Sea scallop  production at Georges Bank was at record level. 
Catch of groundfish species increased on Georges Bank and fishing banks from the 

Their  abundance was the result  of an unusually heavy  set in 1955. Yellowtail  flounder,  the  leading 
flounder species, was abundant on Georges Bank,  Nantucket Shoals, Lightship  Grounds,  and East 
Side of  the  Channel. An increased  catch  of whiting was also observed on Georges Bank, Inner 
Grounds,  Nantucket Shoals, and  Lightship Grounds. 

In August 1960, Russian trawlers.  which  previously  confined  their  fishing  activities 
to waters off  Newfoundland, were observed for  the  first time  fishing  on Georges Bank. 

1961 

experienced.  Regional  catch  of sea herring was  97 million  pounds less than in 1960. There was no 
A  sharp  decline in  the landings  of sea herring  (sardine) from Maine ports was 

clear-cut  explanation for  the shortage  of this  fish  in inshore waters, as there were indications  of 
an adequate supply  offshore  throughout  the season. Regional  landings of menhaden, ocean perch, 
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whiting,  and  lobsters were also lighter. Fishing  time was lost to blizzard  conditions  in early 1961 
and  hurricane  warnings in the fall. 

The  whiting  catch increased markedly on  Nantucket Shoals  and  Lightship  Grounds. There was a 
Groundfish  production was up on Grand  Banks, Georges Bank.  and  Inner Grounds. 

record  catch of sea scallop meats - with  the harvest of 21 million  pounds  of SCallOPS on Georges 

Yellowtail  flounders were larger  this year, due  to a  strong 1958  year  Class. 
Bank accounting for about 87 percent  of  the  total sea scallop harvest in  the New England States. 

At least 100 Russian and  Polish vessels were sighted fishing  on Georges Bank 

1962 

in 1962. Ocean perch, pollock,  and sea scallop catches declined. Severe weather during the  last 
The  larger sea herring harvest was the  main  contributor  to  the increased landings 

quarter of  the year reduced fish catches through loss of fishing  time. 

declined.  The  scarcity of  fish  in  local and  Canadian waters and  the  additional  profit  to be derived 
Ocean perch production  on  the  Grand Banks and  outer sub-areas off Nova Scotia 

from  fishing  for  other  groundfish species, such as cod and  haddock,  contributed  to the decline in 
the ocean perch harvest. 

Catches of  all  flounder species, especially  yellowtail, increased. 
The sea scallop harvest was down  from  the previous year's record  production. 

England increased during 1962. 

1963 

Fishing  by Russian vessels and  other  European  fleets in waters adjacent to New 

A 43 million  pound harvest decline in 1963, as compared with the previous year, 
was due  largely to  the decrease in  the  landings  of  groundfish, menhaden, whiting, and sea 

weather, and  competition  with a  large  fleet of Russian trawlers  contributed  significantly  to the 
scallops.  A severe storm in November  climaxed  a year of  unusually  high  winds and  poor  fishing 

lower landings. 

Flounder  and whiting catches increased on Georges Bank,  Inner  Grounds, Nan- 
tucket Shoals, and Lightship  Grounds. Sea scallops continued  to decline from  their peak in 1961. 
The  older  and  marginally  profitable  scallop  fleets were converted to otter-trawling  or  longlining. 

A  record high  of 984,000 pounds  of  swordfish was caught  on Georges Bank in 
1963, a year after the  longline  method  of  fishing  for  swordfish was introduced. 

1964 

cod,  pollock, and whiting declined. 
The New England  landings  of sea herring,  industrial  fish, ocean perch, scallops, 

1963. This  phenomenal  decline  continued in  the succeeding years. 
Catches of  ocean  perch off  Grand Banks  declined by 16.3 million  pounds  from 

sub-areas off Nova  Scotia but decreased on Georges Bank. Harvest of  whiting  on Georges Bank 
Groundfish  production,  especially  haddock  and ocean perch, increased in the outer 

was minimal,  a  decline of 12.5 million  pounds  from  the previous  year.  The  continued large- 
scale whiting  fishing  by  the Russian fleet on the  offshore  banks  affected  the  productivity  of some 
of  the  whiting  grounds. 
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cutive  year.  The species was especially  abundant on Georges Bank.  Inner  Grounds, and Nantucket 
The  catch  of  flounders,  especially  yellowtail, was a record  for  the  fourth conse- 

Shoals.  The 52% drop  of  catch  of  industrial fish was almost  entirely due to  closing of the 
industrial  plant  at  Point  Judith, Rhode  Island.  Tuna seiners avoided landing at  New England ports 
due  to  additional costs of handling,  storage,  and  transportation  required  before  tuna  could reach 
canneries which are located  outside New England. 

Sea scallops  continued to decline  on Georges Bank 

1965 

shrimp, and blackback flounder. Catches  of  ocean  perch,  yellowtail  flounder, whiting, sea scallops, 
Increased fishery  landings were due to  larger harvests of sea herring, haddock, 

and  lobsters  declined. 

The groundfish  catch  on Georges Bank and  Nantucket Shoals increased but de- 
clined  on  fishing  grounds  off Nova Scotia  and  the  Inner  Grounds. 

Sea scallop production  declined  for  the  fourth consecutive year. The grounds at 
Georges Bank did  not  yield  normal large  catches.  Consequently,  more  than 60 percent of the 
scallops  landed at New Bedford, Massachusetts, the  leading sea scallop port, were taken from 
new grounds off the  Middle  Atlantic  and Chesapeake States. 

The whiting fishery was no  longer  productive in the Inner  Grounds; however, a 
comeback for  this species was observed on  Nantucket Shoals  and  Lightship  Grounds. The  New 

vessels, primarily Russian fleets, the  leading  factor  in  the  decline. 
England  catch  for  this species was the smallest since 1950, with  competition  from  foreign 

Ocean perch,  although  declining, were plentiful on  the  fishing  grounds. However, 
their small size or infestation of a  copepod parasite, Sphyrion lumpi, made processors reluctant 
to purchase this species. 

1966 

Landings of groundfish  declined  from  the 1965 harvest. Violent storms with 
strong  winds  and  rough seas hampered  fishing.  Further,  imports of  groundfish  fillets were still 
high,  about 7 percent  more  than in 1965. The  haddock  catch was low,  with  scrod haddock dom- 

The  major  haddock  fishing  grounds  off Georges Bank decreased production  by 9  million pounds. 
inating  the  catch.  The  haddock  fishery  had  three successive poor year classes beginning in 1964. 

Nantucket Shoals, however, experienced  a  record-breaking  haddock  catch of 5.2 million pounds. 

Ocean perch  landings were the  IoNest  since 1939 and  far less than  the 1951  peak 
production  of 258.3 million  pounds. Processing  plants for ocean perch  declined sharply as most of 
the vessels that  formerly  fished for  this species turned to other fisheries. 

were employed in  the  longline  fishery  for swordfish. Aside from  low catches, cost and losses of 
The  swordfish  fishery was a  disappointment.  About  five vessels in New England 

gear were high and processing for  swordfish  unprofitably low. 

Catches of  flounder species, especially  yellowtail, were down. Size composition 
of landings  indicated  that  this species was becoming less available due to overfishing. Georges 
Bank and Nantucket Shoals, the  two  major  fishing  grounds  for yellowtail  flounder, declined 
production  by 11.2 million  pounds. 

Sea scallop  production  on Georges  Bank,  long the source of most sea scallops 

catches since data were collected in 1951. Most of the  scallops  landed in the New England ports 
landed in New England states, decreased by 1.0 million pounds - resulting in one of the lowest 
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were taken from  fishing  grounds  off  the coast of the middle  Atlantic states, since the stocks  on 
Georges Bank could  no  longer  support  a  large  fishery. 

1967 

Fish and  shellfish  landings were 9  percent  lower  than in 1966 due to  unusually 
severe weather.  Groundfish  production on Georges Bank declined  by 3.4 million  pounds. 

Ocean perch  production  continued  a  downward trend in all outer sub-areas except 
Browns  Bank, Misaine Bank,  Banquero,  Inner  Grounds, and  Nantucket Shoals. Ocean perch were 
plentiful in both  the  Gulf  of St.  Lawrence  and tP.e Gulf  of Maine,  but the Nova Scotia banks were 
not as productive as in  former years. 

The  haddock  catch  declined  in  all areas except  on  the Nova Scotia banks. The 
decline resulted from  four successive poor year classes and  increasing  competition  from  foreign 
vessels fishing  on  Georges  Bank. 

Georges Bank and Nantucket  Shoals. 
Production of  all  flounder species declined  by 22.6 million pounds from 1966 on 

was spotty  most of the year and poor  in scme formerly  productive areas. Whiting  production off 
The whiting  catch  decline resulted  from  a delayed 1967 fishing season. Fishing 

Georges Bank declined by almost 3.0 million  pounds as compared  with 1966. With a large inven- 

competition  of  whiting  imported  from  Argentina. 
tory of frozen processed whiting,  catch  limitations were imposed. Also, the  industry faced the 

Sea scallop production improved  on Georges Bank with 546.000 pounds more 
scallop meats taken from  this area. 

1968 

However, New England  landings of cod,  yellowtail  flounder, sea herring,  whiting,  lobsters, and 
Severe weather at the  beginnjng and  end of the year caused a  production  decline. 

sea scallops increased. Groundfish catches  declined  and  record  imports  of groundfish  fillets 
(390.2 million  pounds) reduced  the  demand  for  local groundfish  products. 

Browns Bank off Nova Scotia were the  only  fishing  grounds  that showed catch increases of this 
Haddock production  continued  a severe decline.  Fishing  banks in sub-area Western 

species. Because of five successive poor year classes and  intensive  fishing  by  foreign vessels, the 
supply of small,  younger  fish was depleted, with  the fishery  becoming  more dependent upon 
older  stocks. 

Ocean perch  catches also declined,  notably in Browns Bank and  Inner  Grounds 
fishing areas. Ocean perch were taken mostly  from  the  Gulf of St. Lawrence, with  most of the 
remaining catches occurring  in  the  Gulf  of Maine. 

fishing areas showed  a  decline in  production. Low  prices  for cod discouraged  fishermen  from 
Catches of  cod increased  on Georges Bank  and  Nantucket Shoals. All other 

intensively seeking this species. 

Yellowtail  flounders  increased during  the year.  Most of the largest yellowtail 
were observed along southeast Georges Bank where a  catch  of 216 million pounds in Central 
and Southeast Georges Bank was up by 10.7 million  pounds over the  previous year's harvest. 

ground,  declined in  production by  nearly 20 million pounds  of meats from  its 1961 record  catch. 
Sea scallops continued  to decline. Georges Bank,  formerly a productive  scallop 
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Fishermen and  biologists expressed concsrn  that the supply of  sea scallops was facing depletion 
from  the  middle Atlantic  grounds to Georges  Bank. 

1969 

Haddock  landings  declined  by 25.1 million pounds in 1969, the smallest catch 
since the turn of the  century. The  decline was due to decreased abundance,  not  only  from  natural 
causes, but also from heavy fishing  by  foreign fleets in 1965-66 when almost 950 million pounds 
were caught by Russia, Canada and  the  United States-nearly double  the average annual  landings 
by  all  nations in previous years. 

whiting  catch  dropped  in 1969 as whiting  failed to appear in large  commercial  numbers  on any of 
The  quantity of yellowtail  flounders  landed remained at about  the 1968 level. The 

the  popular New England  fishing  grounds. 

The sea scallop harvest continced  to decline.  With  poor fishing  off  the middle 
Atlantic states, the  scallop  fleet concentiated  more on Georges Bank and the Channel areas. 

1970 

46.2 million  pounds  in 1969 to 26.9 million  pounds  in 1970. There has not been a  successful year- 
The New England  haddock  fishery  continued to  decline  with landings  falling  from 

class of haddock  since 1963. In  addition,  continuous heavy fishing by  domestic and foreign fleets 
resulted in serious  depletion of the  resource.  Consequently,  quotas  for  haddock were set and com- 
plete closure  of  the  spawning  grounds in  March and  April was enforced. 

The  yellowtail  flounder  catch  improved over 1969. The  scallop  catch  continued  to 
decline  with  most  of  the  catch coming  from  the Georges Bank and  Channel areas. The scarcity of 
scallops  resulted in fishermen continuing  to  cut small shellstock  which in past years would have 
been returned to the ocean for  another seasons growth. 

1971 

quotas set in taking  yellowtails  from  fishing  grounds east and west of 69" longitude. 
New England  yellowtail  landings decreased in 1971, partially  attributable to 

compared with 1970. Many foreign vessels fished for haddock off the New England Coast during 
Haddock production  declined. Eowever, the 1971 year-class improved  slightly as 

the year. 

The sea scallop  fishery continued decline,  a  result of reduced catches from major 
sea scallop  grounds  off  the New England  Coast. 

1972 

comparable to 1971. Maine  landings  of 16.6 million  pounds  declined moderately because of 
New England  shrimp  landings  of 24.5 million pounds worth $4.6 million were 

smaller catches during  the peak  season from January to  April. Massachusetts landings were 29 
percent greater than in 1971. Gloucester has become the  leading  port  for New England  shrimp 
landings,  and  shrimp has become economically  important  to  fishermen  operating  out  of that port. 

Landings  of  American  (northern)  lobsters were 29.3 million pounds  worth  a 

with 1971. Landings in  the New England  and  middle  Atlantic states declined,  but in the Chesa- 
record $36.1 million-a  decline of 12  percent in volume,  but  a  gain of 3  percent in value compared 

fishermen  turned  increasingly to the  offshore  lobster  pot  fishery.  In Massachusetts this  fishery 
peake states, principally  in  Virginia,  they  increased moderately. All along  the  Atlantic Coast 

was based in the Cape Cod-Westport area. 
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Total U.S. landings of flounders were 168.8 million  pounds valued at  $28.8 mil- 
lion,  an increase of 8  percent in  quantity  and 30 percent in value. Increased  landings of Pacific 
flounders  in  California  and  yellowtail  flounders  in Massachusetts and  Rhode  Island were respon- 
sible for the increase in  the  total  quantity landed.  Landings  in Massachusetts and  Rhode Island, 
the leading  yellowtail  flounder  producing states, increased owning  to increased catches made in 
Subarea 6  (middle  Atlantic area) of the  Statistical Area of  the  International  Commission  for  the 
Northwest  Atlantic Fisheries (ICNAF).  Catches  in Subarea 5  (New  England area) were subject to 
an international  quarterly  quota,  and  the  quota was reached in each quarter of the year. By in- 
formal agreement, only U.S. fishermen were allowed to  fish  specifically  for  yellowtail  flounder  in 
1972. 

less important  groundfish species increased. In 1972, haddock was the  only  Atlantic  groundfish 
Landings of the  leading  groundfish species declined in 1972, and  landings  of the 

subject to a  catch  quota  by  the  International  Commission for the  Northwest  Atlantic Fisheries 
(ICNAF).  The  total  quota of 41.9 million  pounds  for Subarea 4  (Nova  Scotia area) and Subarea 5 

formal agreement, were the  only  countries  allowed  to  fish  specifically  for  haddock. 
(New  England area)  was an international  quota  in  which  the  United States and Canada, by in- 

Total  landings of sea herring were 102.0 million  pounds valued at  $3.5 million  in 

sea herring  comprised  the  bulk of total sea herring  landings.  The  increase in value of Atlantic sea 
1972, up 17 percent in  quantity  and 85 percent in value compared to 1971. Landings of Atlantic 

canning  and  for  frozen  fillets  for  export to Europe. 
herring  landings was due to  an increase in the use of sea herring  for  food purposes,  principally  for 

The U.S. catch of Atlantic sea herring  beyond  the 3-mile limit was subject to  a 
quota  of 55.1 million  pounds  in Subareas 5Y (Gulf of Maine)  and 52 (Georges  Bank)  under regula- 
tions of the  International  Commission  for  the Nxthwest Atlantic Fisheries (ICNAF).  According  to 
preliminary  figures, U.S. fishermen  caught about. 90 percent of this  quota. 

Total  scallop  landings were 8.8 million  pounds valued at $14.3 million-down  5 
percent in  quantity  but up 18 percent in value. .The decline was attributable  to a drop  in landings 
of  bay  and  calico scallops  which  more  than  offset  a 12 percent  increase in sea scallop landings. 

state. At New Bedford, Massachusetts, the  nation's  leading  scallop  port,  the average ex-vessel 
Landings  of sea scallops rose in Maine, but  declined in Massachusetts, the  principal  producing 

price in 1972 was $2.00 per pound compared to $1.48 per pound  in 1971. 

1973 

England coast. Landings at Maine  ports of nearly 7 million  pounds were in  the  first sizeable produc- 
For the first  time in many years, menhaden were plentiful  in waters off  the New 

tion  since 1956, although  small amounts were taken in 1957 and 1960. Massachusetts landingsof 43.2 

More  fish  could have been taken had the industry been prepared.Thereasonsfor menhaden returning 
million pounds exceed that of 1972, and is  the best since the record  66.4million  poundstaken  in 1956. 

to  cold  northern waters, after a  virtual absence of many years, have not yet been determined. 

than $22 million-an increase of 8% in quantity and 1% in value compared with 1972. Most of this  in- 
Landings of groundfish and similar species were 181.7 million  pounds valued at more 

crease was attributable  to larger landings ofwhiting,which rose from 26.7 million pounds  in 1972 to 
42.7 million  pounds  in 1973. Despite  this increase, whiting  landingswere  below  theannual  averagefor 
the previousfiveyears.  Landings were  also upslightlyforcod, cusk, red hakeand  pollock,  but landings 
of haddock and ocean perch  declined. 
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1974 

tional  Commission  for  theNorthwest  Atlantic Fisheries (ICNAF).  TheUnitedStates has been allocated 
Southern New England  flounder  stocks are under  quota  regulation  by the Interna- 

a 1975 quota  of 23,900 metric  tons (52.7 million pounds) out of a  total  quota  for all countries of  25.000 
metric  tons (59.8 million  pounds)  for  the southern New England stock of flounders  (except  yellowtad) 
and 19.890 metric tons (47.5 million  pounds)  out  of  a  total  quota for all countries  of 20,000 metric tons 
(47.8 million  pounds)  for  yellowtail  flounder  stocks in the same area. 

compared with 1973, and one of the smallest harvests in  the last decade. The  declinewas  largely  in  the 
Landings of soft  clams  yielded 8.6 million pounds  of meats - a decline  of 4 percent 

New England States where  Maine  landings  of 5.9 million  pounds were 19 percent less than in 1973. 

tide" of highly  toxic  organisms  that had caused officials  to close many clamming areas in 1972. The 
Fishermen found  a poor market for  soft clams, possibly because consumers remembered the  "red 

production  decline  in New England was partially  offset by the  resurgence of the  soft  clam fishery in 
Maryland,  formerly the leading state in soft clam  landings. 

Landings of American  lobsters were 28.3 million  pounds  worth $42.4 million - a 
declineof  3 percent in volume. Fishermen received an average priceof  nearly$1,50perpound  in 1974 
- compared with $1.44 in 1973. Landings  declined  moderately  in the New England States. In Maine, 
the  principal  producing area, landings  of 16.5 million  pounds were 587.000 pounds less than in 1973, 
and  one of the smallest in 30 years. 

percent in volume, but  declined  7  percent in value. New England  landingsaccounted  for71 percent of 
Sea scallop  landings of 6.5 million  pounds  of meats worth $9.9 million increased 4 

the production.  In Massachusetts, the major  producing state, landings of slightly  more  than  4  million 
pounds were about 1  million  pounds greater than in 1973. Several factors  contributed to the greater 
landings. Fishermen had a  full  fishing season without  work stoppages, and  more vessels made more 
trips  to the scallop  grounds off the New York and  Virginia coasts. In  this area the  scallops,  though 
small, are more abundant than  on  the Georges Bankgrounds. Bay scallop  landingsyielded 2.1 million 
pounds  of meats - 14 percent  more  than in 1973. 

thevalue($5.6million)declinedonlyl percent--reflectinganincreaseintheaveragepriceperpound 
The  shrimp harvest of 17.6 million  pounds was 15 percent less than in 1973. However, 

from about 27 cents in 1973 to nearly 32 cents in 1974. 
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Table 6 

30 

ALL SPECIES, ALL NATIONS, ALL ICNAF CONVENTION 
COMMERCIAL F i S H  AND SHELLFISH LANDINGS 

IDOES NOT INCLUDE STATISTICAL 
AREAS AND SUB-AREAS 

AREAS 0 AND 6 )  

YEAR 

1800 

1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 

1960 
1561 
1962 
1963 
1964 
i 965 
1966 
19b7 
196s 
1969 

1970 
1971 

1973 
1972 

__ 
POUNDS LANDED 
( I N  THOUSANDS) 

220,460 

2,774,561 
2,879,719 
2,659.248 
4,072,652 
4.071.153 
4;264;509 

4,411,404 
4,363,258 

4,726,665 

5  .Oi4.283 
5 1293,244 
5,746,778 
6,091 ,309 

~ ~~ 

6,507,979 
7,052,515 
7,030,469 

6,646,441 
7,389,819 

8,198,307 

7,215,655 

6,981 ,968 
7,231 ,088 

7,630,120 

Source:  Internat ional   Commission fo r  t h e   N o r t h w e s t   A t l a n t i c   F i s h e r i e s ,  
S t a t i s t i c a l   B u l l e t i n ,  Volume  23,  1973;  1975. 



31 

COMMERCIAL FISH AND SHELLFISH  LANDINGS 
ALL SPECIES, ALL NATIONS, ALL ICNAF  CONVENTION 

AREAS  AND  SUB-AREAS 
1951-1973 
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Table 7 
P C  

USHERIES - NOMINAL CATC H. ALL SPECIES. CONVENTION AREAS 
AND SUB-AREAS 

POUNDS LANDED 
(IN THOUSANDS1 

YEAR 3L I N  30 3PN 3PS 4YN 4vs 4w 4x 5Y 5ZE 51w 

1953 Foreign 121,866  61,742  63,592 (Comb. NhS) 32,430 (Comb. NhS) 43,032  56,171  99,829  1,684 (Comb. EhW) 342,240 TmAL F .  
U . S .  

821.070 

TOTAL 121,866  61,742  63,592 - 32,430 - 43,032  56,171  99,829  1,684 - 342,240 GRAND TOTAL 1,341,058 

- (Comb. E&W) 2,531 TOTAL F. 1,413.773 

- TOTAL U.S. 519,990 (Areas unidentifiedi 

1954 Foreign 401,032  214,763  166,200 (Comb. NhS) 201,925 (Comb. Nhs)  120,080  79,028  228,211 
U . S .  
TOTAL 401,032  214,763  166,200 

~ 29,561 19,160  54,343 143,731 
~ 150,036 98,188  282,555 143,731 . 192,642 G R A N D  TOTAL 2,497,730 area unknown) - 201.925 

- 190,111 TOTAL U . S .  1.083.958 (includes 646,665  1ba. Area 5 .  sub- 

1955 Foreign 380,322  248,974  117,596 (Comb. NhS) 324,350 (Camb. N&S) 117,492  94,472  199,547  1,067 (Comb. E M )  4 ,127  TOTAL F .  1,487,946 
U . S .  220 8 ,724  18.060 2,952 
TOTAL 380,563 257.698  135,656 - 327,302 

~ 15,148 12 ,452  35.611 237 ,826  - 812,064 TOTAL U . S .  1,259,045 ( I n c l u d e s   1 1 5 . 9 9 8   I b s   s h e l l f i s h .  not 
- 132.640 106,923 235.156 236,893 ~ 816,191 G R A N C  TOTAL 2,7iS,??1 assigned to s ~ l b - d i , . i r ! o " ~  i 

1956 Fareign 439,591  176,979  94,366 (Comb. N6S) 207,947 (Comb. N&S) 57,558 109,017 239,777  1,143 (Comb. E6W) 7,416 TOTAL F. 1.333,412 
U.S. ~ 16,003  12,509 
TOTAL 439,591  192,982  106,875 - 209,278 

1 ,332  - 13,225  15,318  49,469  147,389 - 540,947 TOTAL U.S. 1 , 1 3 6 , 6 8 5  (Includes 340.493 l b r .  Area  5 .  sub- 
~ 70,783  124,335  289,246  143,742 - 548,423 GRWD TOTAL 2 ,470 ,157  area unknown) 

1957 Foreign 429.161  199,071  151,077  (Cwb. NhS) 218,579 (Comb. NhS) 122,174  113,266  265,030  20,684 (Comb. E&W) I - TOTAL F .  1.519.642 
U . S .  
TOTAL 429,161  204.589  155,590 

~ 5,518 4,513 5 7 1  - 13,157  29,202  29,200  195,616 . 571,276 TOTAL U . S .  1,195.257  ( Includes  346,203  Ibs .   Area 5 .  sub. - 219,150 - 135,931  142,468  294,230  216,300 . 571,276 G R A N D  TOTAL 2,714,899 area unknomi 

1958 Foreign 310,059  134,745  82,379 (Camb. N6S) 141,646 (Comb. N&S) 116,597  114,441  267,583  1,795 (Comb. E&W) 27,103 TOTAL F .  1,196,348  (Includes  295.818  Ibs.   Area 5 ,  sub-  
U . S .  ~ 13,148  8,968 
TOTAL 310.059  147.893  91,348 ~ 141,961 

315 - 134,002 149,262 323,637 208.923 
- 17,405 34,822 56 ,061  207,129 - 479,304 TOTAL U . S .  1,112,961 area  unknown1 

. 506,408 G R A N D  TOTAL 2,309,310 

1959 Foreign 421,396  121,926  100,415  15,827  171,015  62,225  115,589  129,161  290,112  3,743 (Comb. E W )  43,422 TOTAL F. 1 .480 ,832  
U . S .  
TDTAL 422.029  145,762  116,491  15,827  173,002  66,773  127,858  172,700  321,096  225,037 

633  17,835  16,076  1 ,986  4 ,548  12,269  43,539  30,983  221,291 . 524.09S TOTAL U.SL 1,093,431 (Includes 220.187 l b s .  Area  5 .  rllb- ! 
~ 567.517 G R A N D  TOTAL 2,574.267 ares unknown) 

w 
N 
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Table 7 (Continued) 

3 

POUNDS  LANDED 
( I N   T H O U S A N D S )  

3L 3 N  30 3PN 3PS 4w 4VS 4w 4X 5Y 5ZE 5m 

1969 Fore ign  662,892 
U . S .  
T O T A L  663,009 

117 

1970 Foreign 572,277 
U . S .  
T O T A L  

121 
572,398 

1971 Fore ign  387,085 
U.S. 
T O T A L  387,085 

1972 F o r e i g n  489,013 
U . S .  
TOTAL 489,013 

1973 Foreign 391,078 

T O T A L  
U.S. 

391,078 

218,560 

218,560 

253,670 

253,670 

337,227 

337,227 

306,680 

306,680 

533,249 

533,249 

221,289 

221,289 

170,230 

110,239 

225,817 

225,817 

221,042 

221,042 

168,462 

168,462 

230,742 

230,742 

229,177 

229,177 

174,926 

174,926 

720,000 

720,000 

37,531 

37,531 

340,569 
51 

340,620 

374,224 

374,224 

327,198 

327,198 

254,506 

254,506 

226.990 

226,990 

92,044 

92,373 
328 

113,863 

114,282 
419 

118,012 
1,424 

119,436 

106,006 

132,241 
26,235 

155,202 
154 

155,356 

264,746 

264,746 

145,867 

145,867 

165,734 
968 

166,602 

105,205 

148,636 

127,379 
862 

128,241 

43,431 

369,577 546,465 

370,913 553,835 
1,336 7,370 

731,958 462,247 
4,845 7,132 

736,eo~ $69,379 

744,198 389,381 
5,930 

750,128 ?99,421 
10,040 

369,782 388,651 
152,999 157,056 
522,781 545,707 

880,918 559,531 

892.254 574,140 
11,336 14,609 

302,374 
43,812 

346,186 

31,978 
305,544 
337,522 

56,248 

377,736 

76,118 
258,364 
334,482 

30.904 
270.350 
301.254 

319,488 

647,218 

831.571 
184,353 

730,042 
175,429 
901,171 

964,056 
166,974 

1,131,030 

1,242,766 

1,378,775 
136,008 

1,200.600 
154.068 

1,354.66n 

631,726 TOTAL F. 
92.135 TOTAL 1'3. 
723,861 GRAND  TOTAL 

184,505 TOTAL F. 

271,613 GPAND  TOTAL 
87,108 TOTAL U . S .  

227,923 TOTAL F. 
56,111 TOTAL L . S .  
284,034 GRAND  TOTAL 

306,091 TOTAL F .  
49,099 TOTAL C.S. 
355,190 GRAND  TOTAL 

613,247 TOTAL F .  

687,116 G R A N D  TOTAL 
73,869 T O T A L  U . S .  

4,269,640 
588,064 

1,857.704 

4,000,039 

1,580,639 
580,599 

5,117,805 
560.935 

4,680.61rG 

1 ,311 .35 i r  

5,155,517 
823,192 

3,541,134 
525.111 

4.066.2&5 
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Table 0 

FISH & SHELLFISH HARVEST - ATLANTIC  COAST' 
1939 - 1974 

(Thousand Pounds) 

Year 

1939 
1940 
1945 
1950 
1951 
1952 
1953 
1954 
1955 
1956 

1958 
1957 

1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 

Shellfish' 

166,876 
151,673 
170,133 
226.825 
213.119 
202,744 
213.028 
199.691 
189.987 
189.576 
202.639 
187.680 

230,777 
194.851 

219,376 
234.374 

239,883 
218,978 

396,681 
260.234 
242.817 
206,023 
240,290 
259.666 
262.341 
257.568 
256.251 

Fish 

996,144 
939,357 

Shellfish Harvest 
Total Fish & 

1.001.781 
991.792 

1.203.603 

1.196.765 
1,133.458 

1,313,123 
1,632,925 
1.685.506 
1,712.878 

1,710,633 
1,874.741 

1,504,275 

1.598.524 
1,818.497 

1.705.595 
1,771.265 
1,351.414 
1.242.816 
1,304,137 
1.037.378 

937.723 
963.826 
810,655 

1,056,608 
985,495 

1.253.712 
1.195.618 (Prelim.) 
1,080,293 (Prelim.) 

(1)  Excludes  New England States. 
( 2 )  Shellflsh  data  are  for  crabs. lobsters, shrimp,  clam  meats, sea 

mussels,  oysters, and scallops. 

SOURCES: 
Historical Catch Staf lSf lCS (Shellfish), U .  S. Dept. of the Interior. Bureau of Commercial  F!sherles.  C F~S. No.  5007. July, 
1969 
Fisheries 01 fhe United States, National  Oceanic  and  Atmospheric  Administration,  National  Marine  Fisheries  Serwce, 
C.F.S.  No. 5600. March  1971.  C.F.S. No, 5900. March  1972,C.F.S.No.6100,  March, 1973,C.F.S.No.64W,March.I974,and 
C.F.S.  No.  6700, March, 1975. 
Frshery Statistics of the Umted Stares. U .  S. Dept. of the Interior. Bureau of Commercial  Fisherles, Statistical Dtgests from 
1939-1967 

"Ice. S1allsllcal Drgesfs No. 62, 1968; No. 63. 1969: No 64, 1970;  No.  65.  1971. 
Fishery Statlstrcs of the Unmd States, National  Oceanic  and  Atmospheric  Administratton.  Natmnal  Marlne  Fisherles  Ser- 
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YEAR 

1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 

Table 9 

ATLANTIC  COAST FISHERY OPERATING UNITS 
(Middle Atlantic,  Chesapeake  and  Southern  Atlantic  States) 

FISHERMEN 
NO. 

44,518 
43.463 
44,021 
43,802 
46.1 65 
46.630 
45.892 
42,238 
42,328 
40,732 
39,423 
37.569 
38,277 
38,953 
38,523 
38,090 
36.658 
34.110 
35,012 
36,348 
36,544 
36.331 

NUMBER  TONNAGE 
VESSELS 

2.073 36.164 
2.098 38.824 
2.194  42,581 
2,065 40,620 
2.442  46.320 
2.570 50,087 
2.664 53,900 
2.703  53.905 
2,930 53,099 
2,962 93,697 
3,072 95,601 
2.871 94,768 
2.945 
2,900 

101,761 
103,345 

3,068  102,347 
3.1 23 104,152 
3,078 101,816 
3,166 108,011 
3.160 105.352 
3,193 101.373 
3,335 107.333 
3,481  105,707 

15,654 7,485 
14,855 7.125 
15,284 5,731 
15,907 5,395 
17.637 5,348 
18.145 4,941 
18.177  4,343 
18,629 3,558 
18,287 3,009 
18,476 2.702 
18,446 2.458 
18.326 2.385 
19,291 1,988 
19,359 
19.276 

1.999 
1,811 

20,214 1,320 
20,760 1,282 
19,150 997 
18,785 
20,246 

1,061 
1,021 

21.891 649 
21.108 572 

SOURCES: 

cia1  Fisheries  and National  Marine  Fisheries  Service,  Statistical  Digests from 1951-1971. 
Fishery Sfafrs f im of the  United  Sfafes, U. S. Department of the Interior, Bureau of Commer- 

Data for 1972 from  National  Marine  Fisheries  Service,  NOAA. 
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FISH  AND  SHELLFISH  HARVEST - ATLANTIC  STATES 
MIDDLE  ATLANTIC,  CHESAPEAKE  AND  SOUTH  ATLANTIC 

1957 

The  decline  in the 1957 Atlantic  catch was due  primarily  to  a severe  setback in 
the  landings of menhaden in  North  Carolina, down  by 109 million  pounds from  the previous 
year. Factors contributing  to  this decline were smaller  fish  caught  due to unfavorable climatic 
conditions,  widely dispersed schools  of  fish  that  avoided massive catches in short  periods of time, 
and  violent storms at the peak of  the season that  allowed  the menhaden purse seiners only  8 days 
of  actual  fishing  time.  The oyster harvest continued  a  downward  trend  which started in 1951. 
Severe mortality of oysters was observed in  the  mid-Atlantic states, and oyster beds in Long 
Island Sound became infested  with starfish. 

1958 

The  decline  of harvest in 1958  was attributed  mainly  to decreased landings of 
menhaden in  the  mid-Atlantic states - 296 million pounds less than 1957. The oyster harvest 
also declined,  principally  in Delaware Bay, where extensive oyster mortality was observed. The 
cause was unknown. 

1960-1961-1962 

Although menhaden were abundant in Chesapeake and  south  Atlantic waters, operations were 
The  lower  catch in 1960  was due to a continuing  reduction in menhaden landings. 

restricted because of the low  price  of  fish meal  and  solubles,  products of the menhaden fishery. 
For two successive years (1961.62). severe weather conditions  curtailed  fishing operations along 
the  North Carolina  coast, also accounting  for  the  low menhaden catch in this area. Oyster pro- 
duction  in Chesapeake reached its lowest  since 1951. Dermocystidium,  predators, oxygen defi- 
ciencies, poor setting  of seed and  an MSX organism  found in many sick  and dead oysters contri- 
buted  to the oyster  mortalities. 

1963 

The  almost  continuous  unfavorable weather in winter  and  spring  of 1963 dras- 
tically  lowered menhaden and  blue  crab  landings in the  mid-Atlantic  and Chesapeake states. 

1964 

states. Adverse weather reduced  the harvest not  only of menhaden, but also of alewives,  mUllet, 
The menhaden catch  again  declined in 1964 in  the  middle and  south  Atlantic 

and oysters in the  south  Atlantic.  The five  hurricanes  (Cleo,  Dora, Gladys, Hilda,  and Isabel) 
that stuck the south  Atlantic states adversely affected  the setting of oyster spat. Secondly, there 
was a weak demand for oysters. 

1966 

The diminishing  catch of menhaden  along the  Atlantic coast continued in 1966, 

was recommended. Industrial  fish landings decreased. Red hake, the  staple of the otter-trawl 
attributed  largely  to  overfishing.  A  curtailment of fishing  to  permit replenishment  of the resource 

industrial  fishery, were fished  by Russians along  the  continental shelf during winter and early 
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spring  thereby  reducing migration  of  fish  inshore. As a  result,  processing  plants  closed because 

tion. Oyster producing areas in  middle  Atlantic and Chesapeake states showed signs of recovery 
neither menhaden nor  other  industrial  fish were sufficiently  abundant  to ensure profitable opera- 

from MSX infestation. 

1967 

Fish and  shellfish  landings  again  declined  in 1967. Menhaden landings  continued 
to decline in  the Chesapeake and  South  Atlantic. There was also a marked decline in  the  price of 
menhaden meal due to record  imports  from Peru. Sea scallop  landings  declined in middle  Atlantic 
ports  inasmuch as fewer New England vessels landed in these ports  than in the previous year. 

sequent heavy runoff  from  the Potomac River, may have caused excessive mortality  amont  young 
Local  fishermen are not involved in the offshore sea scallop  fishery. A heavy rainfall,  with sub- 

blue  crab  populations. An extensive kil l  of  blue  crabs  that  occurred  in  June affected the  entire 
crab  population  from  South  Carolina  to  Georgia. The cause of the kill was never determined. 

1968 

York, New Jersey and Delaware) were 186.5 million pounds,  a  gain  of 24.5 million pounds over 
Commercial  landings of fish  and  shellfish in the middle  Atlantic states (New 

1967. The greater volume  resulted  principally from a sharp increase in menhaden landings. 

was the best in three years,  but  there was no evidence that  the fish were returning  in  their  former 
Landings of 86.3 million pounds  of menhaden were  85 percent greater than  in 1967. The catch 

abundance. Partly as a  result of the  declining catch, the menhaden fleet diminished. 

shellfish beds were inaccessible to fishermen,  and most craft were confined  to  port. The weather 
In January and  February,  bitterly  cold weather froze bays and harbors. Many 

hampered the  otter  trawl  fishery,  usually at its peak during these months, and prevented full 
production. November and December were also marked  by  storms of unusual severity that  limited 
landings and caused fishermen  to  stop  fishing  ei.rlier  than  usual. 

Plentiful and comparatively  low-priced,  scup has been the mainstay of the New 
Jersey otter  trawl fleet for  more  than  two decades. However, landings in  the  middle Atlantic area 
began to decline in 1961, and  the  downward  trend has continued. No biological reason has been 
found  for the decline; some fishermen  tend to blame foreign fleets that fish  along the New Jersey 
coast. 

pounds  compared with 1967. Landings in New Jersey declined 9.4 million  pounds compared with 
The harvest of 35.2 million pounds of surf clam meats declined 8.7 million 

1967. Major  factors contributing  to  the  decline were adverse weather during the first three 
months of the year, several vessels inactive because they  lacked  captain  or crew, and some New 
Jersey plants  temporarily  closed. 

The  catch of 9.8 million  pounds of hard  clam meats was nearly 500,000 pounds 

to the decline were: unfavorable weather in January and  February,  closure of certain  productive 
less than in  the previous year, declining  for the first  time  since 1962. Major  factors  contributing 

clamming areas to fishermen, and fewer year-round  fishermen. 

Landings of hard  blue crabs in the Chesapeake were 54.2 million pounds-a 
decline of 25.2 million  pounds compared with 1967. Principal cause of the decrease was the high 
mortality among crabs  hatched in  the previous yaar. 

In Maryland,  oyster  landings  dropped to 14.9 million pounds.  The  decline was 
caused chiefly  by adverse weather in the  spring. 
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has remained fairly  stable during  the past few  years in  both volume and value of the catch. 
The  soft  clam  fishery,  centered  in  the  Maryland portion of the Chesapeake Bay, 

Unfortunately,  a  mortality of soft  clams occurred  during the year in  the Potomac River-apparently 
because of high water temperatures  accompanied  by low levels of dissolved  oxygen, 

Commercial  landings  of fish and  shellfish at ports of the  south  Atlantic states 

catch  from fresh water areas of Florida were 339.4 million pounds, a  decline of 13.9 million 
(North Carolina,  South  Carolina,  Georgia,  and  the east coast of Florida) including the commercial 

pounds  compared  with 1967. The  volume  decline  resulted  principally  from smaller catches of 
alewives, flounders, menhaden, spot,  blue  crabs,  and miscellaneous species used for animal 
food  and  for  reduction  into meal and oil. 

1967. Fishermen had  anticipated  a  much greater production because landings through October 
Landings  of  menhaden of 191.4 million  pounds were 2.4 million less than in 

increased 54 percent  compared  with 1967. However, catches made during November and 
December, the  months of peak production,  did  not  maintain  this lead because stormy weather 
hampered fishing  effort. As in 1967, the 1966-year class was nearly one-half the catch. A small 
menhaden catch was landed in  South  Carolina  in 1968. 

1969 

Commercial  landings of fish  and  shellfish  in  the  middle  Atlantic states were 
137.9 million  pounds, a  decline  of 48.7 million pounds  compared  with 1968. A sharp decrease in 
menhaden landings  and  smaller  catches of flounders, scup, whitting. sea scallops, and  miscel- 

the  volume  decline.  Catches of such  high-priced  fish  and  shellfish as bluefish,  butterfish, gray 
laneous species used  for  animal food and  for  reduction  into meal and  oil accounted  largely for 

sea trout,  crabs,  lobsters,  and surf clams  improved  substantially during 1969 and  contributed  to 
a  gain in value. 

Severe winter weather caused small landings  and  hampered fishermen generally 
in the early  months of 1969. The  inshore  fishermen  contended  with  frozen bays and inlets; the 
offshore fleet was harassed by  high  winds and  stormy weather. 

Menhaden landings of 43.8 million pounds were 42.5 million less than  in 1968, 
and the second smallest harvest since 1932. The  catch  continued  the  downward  trend that began 

operated in 1969. 
less than 10 years ago. Only  two  reduction  plants  for  processing  the  fish  into meal and  oil 

New York landings were the greatest since 1933 and  almost  twice  the 1968 production. An in- 
The  catch  of 1.8 million  pounds  of  blue  fish was  34 percent  more  than in 1968. 

crease in  gill  netting (especially in Long Island  Sound)  accounted  largely for  the improved 
harvest. 

Landings  of 1.3 million  pounds of oyster meats in the mid-Atlantic states repre- 
sented a  decline  of 216,000 pounds  compared with 1968. New Jersey oyster planters and dealers 
had a difficult year because unseasonably warm weather during the early  fall  resulted  in a slow 
market and  unsettled  prices.  Unfortunately, by the time  the market had improved, most of the 
marketable oysters had already been harvested. 

compared with 1968. and was the smallest harvest since 1953. The  smaller  catch  reflected the 
The Chesapeake menhaden  catch  of 181.7 million  pounds declined 34 percent 

sharp  decline in menhaden landings  that has prevailed generally  along  the  entire east coast in 
recent years. Most  of  the  catch was from  the Chesapeake Bay. 
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sharply because the  fishery  depended on  the 1967 year class. which  had  a  poor survivor rate in 
The  hard  blue  crab harvest during  the  first seven months  of 1969  was down 

the winter  of 1967-1968. (Production  in  the  second  half  of 1968 had been affected adversely for 
the same reason.) The 1969 landings  improved  during  the last five  months of the year when the 
crabs of the 1968 year class were large enough  to  be  caught legally  by  fishermen. 

The  Virginia oyster catch  declined  for  the fifth consecutive year because the 
Minchinia nelson; (MSX) organism  continued  to decimate  the oyster beds. Virginia landings of 
7.4 million  pounds were the smallest on  record. 

were 318.7 million pounds,  a  decline of 20.7 million  pounds compared  with 1968. The volume 
Commercial  landings  of  fish  and  shellfish at ports  of  the  south Atlantic states 

decline  resulted principally  from smaller landings of menhaden and  miscellaneous species used 
for  animal  food  and  for  reduction into meal and  oil. 

less than in 1968. The  number of vessels used in the  commercial  fishery  declined from 1,253 in 
Only 6,659 regular  fishermen were employed in  the  south Atlantic area-576 

1968, to 1.186 in 1969. 

No crab  "kills"  of any significance were reported during the year-unlike the 
previous 3-year periods when disastrous  "kills"  occurred in South  Carolina  and  Georgia waters. 
Unfortunately,  the cause of  the  "kills" was never clearly  identified. 

was stimulated by BCF explorations  in 1959. Since  that  time,  BCF  scientists have searched 
Interest in  the  commercial  potential  of  the  North  Carolina  calico  scallop  grounds 

successfully  for  other  scallop  beds  suitable  for  commercial  fishing. In 1968, construction began 
on  four new factory-type  scallop vessels. and in early 1969 the vessels entered the fishery. 
Initially,  operations were limited largely to  fishing gear and  processing  trials with modifications 
required on a continuing basis. The  more  successful vessels worked  a 24-hour day, and by 
September maximum production  had reached 4,000 pounds of processed meats per day. The 

working  together  landed  about 20,000 pounds of processed meats during  four  fishing days for an 
largest single vessel landings of 12,000 pounds  occurred in October. In November, two vessels 

average of 2,500 pounds per vessel day. 

less than in 1968, and  the  second smallest catch  on record.  A  sharp  decline in South  Carolina 
Landings of 1.8 million  pounds  of  oyster  in  south  Atlantic states were 38 percent 

landings from 2.1 million  pounds  in 1968 to 964,000 pounds in 1969  was the principal cause of 
the decrease. Man'y industry  members in South  Carolina believed that  oysters were plentiful  on 
most  grounds  and  that  the  catch  decline was caused not  by a  lack of oyster stocks  but by a 
shortage of oyster  fishermen. 

1970 

Fishing  for menhaden in  the  Atlantic was much better in 1970 than in 1969. For 
the  first  time in many years, menhaden were reported in commercial  quantities as far  north as 
Massachusetts. 

and  white hake) yielded  a  catch  of  only 149.3 million pounds-the lowest on record. However, 
The  Atlantic  fishery  for  groundfish  (cod, cusk, haddock, ocean perch, pollock. 

while  the  catch was  23.8 million  pounds less than  in 1969, average ex-vessel prices  paid to 
fishermen in 1970 were much  higher  and  fishermen received $15.5 million compared  with $15.4 
million in 1969. Of the  six species, only cusk  and  white  hake  showed increases. 

Fishermen along  the  south  Atlantic Coast had  a  poor year. Total shrimp landings 
were only 20.9 million  pounds valued at $11.4 million compared with  the 1969 production of  27.4 
million  pounds valued at  $16.4 million. 
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prediction-supposedly  the result of adverse weather conditions.  The  outlook  for  the Chesapeake 
The blue  crab harvest in  the Chesapeake Bay area was short of the  preseason 

Bay area will remain poor  during most  of 1971 according  to  the  Virginia  Institute  of Marine 
Science. 

but  declined  in  South  Carolina  and  in  all  of  the  Gulf states. 

1971 

Oyster production  in and  around Chesapeake Bay  was a little better than in 1969 

poor year experienced during 1970. Record values at all levels contributed  to a  more successful 
Fishermen along  the  south  Atlantic Coast had  improved  shrimp  landings over  the 

year financially  than  volume  data  would  indicate. 

the  previous year’s volume  of 53.6 million  pounds.  Largely responsible for  the increase was im- 
The 1971 U.S. oyster  catch  yielded 54.6 million  pounds of meats slightly above 

proved  landings from  middle  Atlantic, Chesapeake and  Gulf states; all  other areas registered 
declined.  Maryland with 16.7 million  pounds, Louisiana with 9.9 million pounds,  and Virginia 
with 8.5 million pounds  accounted  for 64 percent of total U.S. oyster  landings. 

1972 

worth $20.6 million  in 1971 to 25.9 million  pounds  worth $18.5 million  in 1972. 
In  the  south  Atlantic states, the  shrimp  fishery  declined  from 30.6 million pounds 

versely affected  by  hurricane Agnes, a tropical  storm  that devastated parts  of  the northeastern 
Hard  blue  crab  landings  in  the  middle  Atlantic  and Chesapeake states were  ad- 

coastal  and  inland areas in June 1972. The  storm  curtailed  crab  landings  by  causing loss of gear 
and  fishing  effort,  but  by  July  and  August  the  fishery  had  reached  its  normal  production. The 1972 
year-class of  young  crabs, however, may be  small because the  storm came when the crabs were 
spawning, thus affecting  the 1972 hatch. 

were 1.9  billion pounds in 1972, a decrease of 251 million  pounds  compared  to  the previous year. 
Total  landings of menhaden, the  leading species used for industrial purposes, 

Although  landings at Gulf  ports  declined,  landings at Atlantic Coast ports increased by 248 mil- 
lion pounds in 1972. 

states, principally in Virginia,  they increased  moderately. All  along the Atlantic Coast fishermen 
Lobster  landings  in the  middle  Atlantic states declined,  but in the Chesapeake 

turned  increasingly to  the  offshore lobster  pot fishery. 

Landings  of 89.1 million  pounds of clam meats worth  a  record $31.9 million  in- 
creased 8  percent in volume  and  4  percent in value compared  with 1971. The  principal reason for 
the greater volume was a  near-record harvest of 63.4 million  pounds of surf clam meats. Record 
landings of 23.4 million  pounds  of surf clams in Virginia were 419 percent greater than in 1971 
and  contributed  substantially to  the increase. Many vessels from other states began working  out of 
Virginia  ports because the  clamming was in areas off  the  Virginia Coast. New Jersey, formerly the 

compared  with 1971. Together New Jersey and  Virginia  accounted for 70  percent of the  total U.S. 
leading state in surf clam  landings,  accounted  for 21.3 million pounds-a decline of 26 percent 

surf clam harvest. 

million pounds-the smallest since 1955. The  Maryland  soft  clam  resource was severely depleted 
Maryland, long  the  leading state in soft  clam  production,  had  landings of only 1.9 

in June by  an  influx of fresh water and  high water temperatures,  which  followed  hurricane Agnes. 
State officials  closed  the  fishery  until  such time as the  resource had recovered  from the effects 
of the hurricane. 

Oyster landings  increased  slightly in the  middle  Atlantic  and  south  Atlantic states, 
but declined in the Chesapeake. Landings in the Chesapeake states (22.1 million pounds) were 
12  percent less than  in 1971; however, the Chesapeake and Gulf states landings  comprised 76 
percent  of  the  total U.S. oyster harvest. 
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haddock,  white hake, pollock, and  Atlantic ocean perch)  yielded 148.8 million pounds valued at 
The  Atlantic  and  Pacific  fishery  for  groundfish  (Atlantic  and  Pacific  cod,  cusk, 

$18.1 million-down 6 percent in  quantity  but up 8 percent in value compared  to 1971 

Landings  of  the  leading groundfish species declined in 1972: Atlantic cod landings 
were down 12 percent  compared to 1971; haddock  landings were down 46 percent; and Atlantic 
ocean perch landings were down 2 percent.  Landings  of  the less important  groundfish species 
increased: Pacific cod landings were 10.4 million  pounds,  up 61 percent compared to 1971; 
pollock  landings were 12.8 million  pounds,  up 18 percent;  and  white  hake  landings were 6.6 mil- 
lion  pounds,  up 16 percent. In 1972, haddock was the  only  Atlantic  groundfish  subject  to  a  catch 
quota by  the  International  Commission  for  the  Northwest  Atlantic Fisheries (ICNAF). 

1973 

Shrimp  landings in  the  South Atlantic states of 25.1 million pounds were slightly less 
than 1972, but the value of $26.6 million reflected an increase of 44'/0 over 1972. 

in 1972. Fishery officials  blamed  a  poor year class in  both 1971 and 1972, as well  astheafter-effectsof 
Chesapeake States hard blue crab landings of 55.7 million pounds were 22% lessthan 

Hurricane Agnes in 1972 for  the production declines. 

pounds-85%morethanin1972.Together,VirginiaandNewJerseyaccountedfor799/oofthetotalU.S. 
For the second consecutive year, Virginia  led  in surf clam landings  with 43.2 million 

surf clam  landings.  Maryland,  a  long-time leader in soft  clam  production, had landings of  only 700 
thousand  pounds - a  decline of 64% compared with 1972. Fishery authorities  attributed the decline  to 
the  continuing after effects of Hurricane Agnes. 

1974 

percent of  the total.  The  chief reason for  the decline in U.S. landings of flounders was adecline  in lan- 
Landings of  flounders  in  the  Atlantic states led  all  other areas and accounted  for 69 

dings  of  the  principal  flounder species, yellowtail  flounder.  Landings of yellowtail  dropped  from 65.4 
million  pounds  in 1973 to 55.3 in 1974, a  decline  of 16 percent. 

Atlantic ocean perch,  pollock,  and  whiting) were 171.3 million  poundsvalued at $23.6 million  in 1974, 
Landings of Atlantic  groundfish  and  similar species (cod, cusk, haddock, hakes, 

down 6 percent in  quantity  but  up 5 percent in value compared to 1973. Most of  the decrease was 
attributable to decreased landings  of  Atlantic ocean perch  and  whiting.  Landings of cod, which have 
increased in recent years, were 58.8 million pounds valued at $11.3 million  in 1974. Cod landings 
accounted  for  almost half of the  total value of all  groundfish landings. Landings of haddock  wereonly 
8.2 million pounds valued at $3.0 million,  down slightly  in  volume andvaluefrom 1973. From 1924to 

tion,  the Atlantic groundfish  is under  international  regulation. 
1966 the haddock fishery never yielded less than 100 million  pounds a year. To prevent further deple- 

Atlantic sea herring  landings were 71.9 million pounds, up sharply from  the previous 
year and  close to  the 1969-73 average of 72.2 million pounds. Atlantic sea herring  landings  aresubject 
to  the  International  Commission  for  the  Northwest  Atlantic Fisheries country  quotas. 

Atlantic Coast landings  of 683.2 million  pounds were 134.3 million less than  in 1973. Despite  the 
Menhaden landings  along  the  Atlantic coast declined  for  the third consecutive year. 

downward  trend of landings  on  the  Atlantic seaboard, the New England harvest of 78.5 million pounds 
increased 14 percent, and was the best since 1956. In the  Middle  Atlantic  and Chesapeake States, 
however, landings  declined  sharply.  This  decline  occurred when large  numbersof  juvenile menhaden 
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migrated from New Jersey, Delaware, Maryland, and Virginia waters to  the  North  Carolina coast, 
where they increased the North  Carolina  fall fishery  landings  significantly. 

pounds of meats - up 35 percent over 1973. The greatest fishing  effort was expended off  the  Virginia 
For  the  third consecutive year, Virginia  led  in  surf clam production  with 58.2 million 

coast where  clammers  worked  extensive  beds of small clams. New Jersey, the  former  surf-clam- 

for 84 percent of  thetotal surf clam harvest. Landingsof  hard clams yielded 15 million  poundsof meats 
production leader, was second with 22.7 million  pounds of meats. The  two states together  accounted 

- 3 percent  more than  in 1973. The  New York production was the third best in the state since  the 
record 10.3 million  pounds landed in 1947. New Jersey with 1.7 million  pounds of meats and  Virginia 
with 1.1 million  pounds were the  other  principal  producing states. Landings of soft clams  yielded 8.6 
million  pounds  of meats - adeclineof  4percent compared with 1973, and oneof  thesmallest harvests 
inthelastdecade.TheMarylandfisherywashithardbyHurricaneAgnesin1972.Marylandlandingsin 
1974 were 1.8 million  pounds - up sharply from the 700,000 pounds  taken  in 1973. 

Landingsofhardbluecrabswere142.5millionpounds-6percentmorethanin1g73. 
Landings in  the Chesapeake States (64.0 million  pounds) increased 15 percent in  thesouth Atlantic 
States (34.3 million), 6 percent. 

decline of 3 percent in volume. Fishermen received an average price  of  nearly$l.50  per  pound  in 1974 
Landings  of  American  lobsters were 28.3 million  pounds  worth $42.4 million - a 

- compared with $1.44 in 1973. Landings  declined moderately in  the  Middle  Atlantic States, but 
increased slightly in  the Chesapeake States. 

Oyster landings  yielded 44.9 million  pounds  of meats worth $33.6 million - a  decline 
of 8 percent in volume  and 5 percent in value compared with 1973. Production  declined  in the Middle 
Atlantic States, but  increased  slightly in  the Chesapeake and  South  Atlantic States. The Chesapeake 
States led in  production  with 22.9 million  pounds of meats. In the Chesapeake fishery, Maryland was 
first  in  production  with 17.3 million  pounds - down  slightly  from 1973. Recruitment in  theMaryland 
fishery has been poor  during recent years. In 1974 state officials.opened areas that  previously had 
been closed.  This  action is expected to increase production  substantially in the  future. In Virginia, 
landings  of 5.7 million  pounds increased 60 percent - compared with  the all-time  low of the previous 
year.  Landings of 26.9 million  pounds  of  shrimp in the  South  Atlantic States increased 7 percent,  but 
the value of $18.1 million decreased 32 percent. Most fishermen in  this area faced  a difficult economic 
situation in 1974. Although  shrimp  landingsgenerally increased, the  record  high  pricesof  the previous 
year declined  sharply.  At the same time, vessel operating  costs soared because of increased cost of 
fuel, gear, and  other essentials. By year’s end, many fishermen were in a  precarious  financial  condi- 
tion. 
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GULF  OF MEXICO FISHERIES 
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THE GULF  OF  MEXICO  COMMERCIAL FISHERY 

nished more  than 25% of  the tonnage  required  for United States consumption as food and for in- 
For the past 10 years the  fish and  shellfish  resources  of  the Gulf  of  Mexico have fur- 

dustrialpurposes.ln1971,theGulfstatesledallregionsoftheUnitedStatesinquantity(2,096,926,000 
pounds)  and value ($199,851,000) of  fish and  shellfish harvested, accounting  for42%and 31% respec- 
tively of the total  United States catch. This was greater  than the  Gulf states record set in 1970. 

Gulf states fisheries have increased from  only 4%of  the  total  U.S.  catch in 1930to42% 

harvest in 1971 set a new record  for  the  Gulf  of  Mexico.  Fishery  statistics  from 1939 to the present il- 
in 1971 due  largely to growth  in menhaden  and  shrimp  fisheries.  The 1.6 million  pound menhaden 

lustrate the growth  in the Gulf  fishery, with estuarine-dependent species such  asshrimp,oysters,and 
menhaden accounting  for  approximately 90% of the  annual  fisheries value. 

Louisiana  landings ranked third  in value at 72.6 million  dollars,  behind  first  placeCaliforniaand sec- 
With a harvest of 1,396 million  pounds  in 1971, Louisiana  ranked first  in the 50states. 

ond ranked Alaska. 

Commercial  fishing  occurs along  approximately 1,500 miles  of Gulf coastline  but 
more  than 20 percent  of  the country's  total  fishery  products are landed from a 425 mile  coastal 
strip between Pascagoula, Mississippi,  and  Port  Arthur, Texas, a  region  referred to as the "Fertile 
Fisheries Crescent". The high  poundage  production  in these waters lies in "industrial"  fish  and 

of the  mouth of the  Mississippi  River, the largest  estuarine  region  of the  North American  continent, 
menhaden, while  high value lies in shrimp, oysters, and crab. The area encompasses both sides 

except  possibility for Hudson  Bay. In  world  production  it is second only to the Peruvian coast. 

were the principal  commercial  fish harvested from bays  and estuaries of  the  Gulf coast, few of 
Although  during  the last century redfish,  black drum, speckled  trout,  and  flounder 

them have been widely  accepted as food  fish  along the Gulf. The  sport  fishery may produce 
several times more  tonnage  of  fish  for  human  consumption in the Gulf  region  than does the 
commercial  fishery. 

"industrial" fish. The  latter,  often  referred to as "trash fish,"  comprise  a  substantial  portion  of 
The most  important fin-fish harvested in recent years have  been menhaden and 

the  Gulf fishery,  with  approximately 100 million  pounds  caught  and processed on  the Mississippi 
and  Louisiana coasts annually. Common  and  flat  croaker  constitute  about  half  the weight.  A  por- 
tion  of  the  industrial  fish harvest is  shipped frozen to northern  mink  farms  while  the balance is 
processed and canned for  the  pet  food  industry. 

The menhaden fishery,  beginning  but  not  developing during World War I I ,  was 
revived in 1948 and grew until  Gulf  production exceeded 1 billion  pounds  in 1964 and 1966. 
Menhaden oil  finds a  market  in  paints, waxes, cleansers, lipstick, m'argarine. lubricants,  and 

for  poultry. 
leather dressing.  The  meal  and protein derivatives are commonly used in animal feeds, especially 

creased slightly  during  the past 20 years. However, the  gross  tonnage  of  the vessels has increased 
The  numbers of people  and vessels occupied  in  Gulf  commercial  fishing has in- 

substantially,  and  harvesting  operations have been altered  materially  with  changes  in  fishing gear. 

Despite  the  impact  commercial fishing exerts upon  Gulf  marine resources, there 
is no evidence that any species is being overharvested. At the same time, it  must  be acknowledged 
that  the climbing rate of harvest  does not  reflect a continuing increase in  the  populations  of  the 

a  reproductive rate adequate to sustain  populations greater than are being harvested annually. 
harvested species. Rather, the  ascending  scale tends to  imply  that fishery  stocks are maintaining 

There is  no evidence to the  contrary.  Further, based upon experimental  trawls in the  Gulf  by the 

stantially  without  affecting the base of  the fishery resource. 
National  Marine Fisheries Service, it has been estimated that  the catch could be increased sub- 
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inestimable toll  by Russian, Japanese, and  Cuban vessels beyond  the 12 mile  territorial  limit. It 
However,  added to  the harvest hy American  commercial  fishing interests is the 

is known  that  fishing  fleets  from these countries are substantially utilizing  blue and  white  marlin, 
swordfish,  tuna,  and  sailfish, but  the  impact on total resources is  unknown. 
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Table 10 
FISHERY STATISTICS OF THE GULF STATES 

VARIOUS YEARS, 1939-1 973 

FISH SHELLFISH  TOTAL  N0.1) VESSELS 
OPERATING U N I T S ~ ~  

1,000 LBS. 1.000 LBS. 1,000 LBS. FISHERMEN  MOTOR GROSS TONNAGE MOTOR OTHER 
BOATS 

56.987 3.833 60,820  9.3492)  2262)  3,9792) 2.79821 3.5872) 
5,077  4,042  9,120  1,229  43  476 303 434 
9,874  14.852  24,726  2,692  192  2,340  63 1 579 
2,080  125,646  127,725  5,362  246  2,125  1.683  1,313 
4,840  12,585  17,425  1,920  69  715  573  354 

78.858  160,958  239,816 20,552 776  9,635  5,988  6,267 
- 

5,052 4,174 54,676 8,90221 19921 3.5052) 2.59721 2.9672) 
4,462 6.882 1 1,344 1,134 41 517 379 534 

25,678 12,324 38,002 1.877 243 2,962 389 236 
914  125.713  126.627  4.858 288 2.449  1,490  i,i73 ~~ 

3,037 16,332  19,369 1,538 69  715  475  185 
39,143  165,425  250,018  18,309  840  10.148  5,330  5,097 

I . .  

63,551  5,771  69,322  8,9022)  1992)  3.5052)  2.5972) 2,96721 
6,884  8,252 15,136 1,167 66 906  375  434 

58,288  12,499  70.787  1,669  215  2,701  602  127 
3,434  160,468  163,902  6,253  486 
5.153  16.780 

5,933  1,779  2,600 
21.933  1.635  203  2.215  427  265 

137,310  203.770  341,080 19,626  1,169  15,260  5,780  6,393 
. ~~ ~, . ~~ . 

45,989  16,024  62,013  7,352  674  8,726  996  3,145 
3,313 7,675 10,988 1,300 86 1,355 508 256 

70,130 14.008 84,138 2,594 32 1 5.357 690 163 
216,143 100,107 316,250 8.206 882 12,267 2.245 1,382 
50,926 46,326 97,251 4,315 74 1 15,176 93 1 255 

386.501 1R4 140 570.641 23 767 2 704 42 881 5.370 5.201 

e 
W 



FISHERY STATISTICS OF THE  GULF STATES 
Table 10 (Continued) 

VARIOUS  YEARS, 1939-1 973 

FISH SHELLFISH  TOTAL N 0 . 1 )  VESSELS BOATS 
OPERATING U N I T S ~ )  

YEAR  STATE 1,000 LBS. 1,000 LBS. 1,000 LBS. FISHERMEN MOTOR GROSS TONNAGE MOTOR  OTHER 

1951  Florida. West 
Alabama 
Mississippi 
Louisiana 
Texas 

GULF  TOTAL 

1952  Florida, West 
Alabama 
Mississippi 
Louisiana 
Texas - - 122,725 

GULF  TOTAL 532,623 226,884 759,507 - - - - - 

- - - - - 

1953 Florida, West 
Alabama 
Mississippi 
Louisiana 
Texas 

GULF  TOTAL 

1954  Florida, West 
Alabama 
Mississippi 
Louisiana 

50,249 
3,621 

314.41 1 
67,493 

70.020 
505,794 

47,079 

106,250 
4.287 

276,594 

57,778 
8.343 

10,247 
105,318 

1,514 

253.628 

50,442 
7,937 

100,006 
10,494 

108,027 
1 1,964 

419,729 
77,740 

141,962 
759,422 

97,521 
12,224 

376,600 
116,744 

6.426 
1,412 
2.674 
7,294 
4.595 

21,359 

8,024 
1,243 

7,494 
1,943 

600 

404 
134 

777 
851 

2,359 

952 

288 
124 

866 

- 678 2,047 
412 350 
393 157 

2,204  964 
820 41 1 

47.476 4.507 3.929 

- 

- 

- 2,120 1.181 
512 198 
554 194 

- 2.751 170 

- 

- 

Texas 57,269  94,343 151,612  5,696 995 

GULF  TOTAL 491,479 263,222 
1,251 252 

754,701  23.498 2.948 60.91 7 7,188 1.992 

- 

31 Fnh  and Shellfrrh d m  for 1951 R 1952 were furmshed by the Srdre of  Lou~siana. hence. Gulf toral may not ral ly.  
li Stararhng rn 1953, the Gulf Total represents the number exclurive of dup1,catIon. ;.e.. a vessel 0, frrherman counred only  once ,/ oprrarrng I,? both I ~ , I ~ P I  



YEAR STATE 

Table 10 (Continued) 

FISHERY STATISTICS OF THE  GULF STATES 
VARIOUS  YEARS, 1939-1973 

FISH SHELLFISH  TOTAL  N0.1) VESSELS 
OPERATING_U_N_LTS~! 

1,000 LBS. 1,000 LBS. 1,000 LBS. FISHERMEN M O T O R  G R O E T o N N A E  MOTOR OTHER 
BOATS 

1955  Florida, West 49,827 55,929 105,756 8,094 1.107 
Alabama 3,571 9,870 13,441 1.297 139 
Mississippi 166,019 17,118 183,137 2,084 319 
Louisiana 303.942 93.261 397.203 7.419 884 

2,087 903 
465 
506 215 

194 

2,702 107 

1956 Florida, West 50,973 56,621 107,594 8.483 1,050 2,682 1,059 
Alabama  3,158 9.162 12.320 1,269 158 469 187 
Mississippi  219,197  13,743 232,940 2,799 552  521 173 
Louisiana 327,444  81,216 408,660 7.716 1.064 2.609 27 
Texas 7 1,943  66,317 138,260 4,761 990 1,106 55 

GULF  TOTAL 672,715  227,059 899,774 ~ 23,318 ~~~~~~~ 3.092 ~ 67,267 7.387 1,501 
- ~~ ~~~~~ ~~~~ ~ 

1957 Florida, West 57,291 5 1,984 109,275 8,070 1,126 2,437 
Alabama 3,100 8.788 11,888 1,209 177 453 

Mississippi 194.81 1 12.849 207,660 3,100 555 522 
Louisiana 168,651 54,149 222,800 7,444 946 2,437 
Texas 62,327 77,983 140,310 5,360 1,300 754 

GULF  TOTAL 486,180 205,753 691,933 22,591 3,201 73,445 6,603 
~~~~~~~~ ~~~~~~~~ ~ _ ~ _ _ _  

~ .~. ~~~ ~ 

1958 Florida, West 68,407 58,178 126,585 7.502 1.194 
Alabama 3,395 6,948 10,343 1,268 206 
Mississippi 196,623 9,199  205,822  3,094 558 
Louisiana 257,163 59,887 317,050 8.330 1,214 

2,219 
445 
563 

2.719 
Texas 73,197  75,840 149,037 6,375 1,672 81 1 

GULF  TOTAL 598,785  210.052 
~~~~ _~ ~ ~~ 

808,837 ~~ ~ ~ 2 2 2 4  ~ 3,507 82,627 6,757 

739 
194 
163 
37 
58 

1,191 

719 
169 
122 
73 
39 

1,122 



Table 10 (Continued) 

FISHERY STATISTICS OF THE  GULF STATES 
VARIOUS  YEARS, 1939-1973 

FISH SHELLFISH  TOTAL  N0.1) VESSELS BOATS 
OPERATING UNITS1) ~- 

1,000 LBS.  1,000 LBS. 1,000 LBS. FISHERMEN MOTOR GROSS TONNAGE MOTOR OTHER YEAR  STATE 

1959 Florida, West 81,267 50,620 131,887 7,748 1,748 2,908 453 
Alabama 4.01 6 10,006 14.022 1,377 234 486 161 
Mississippi 238,281 14,666 252,947  3,032 558 624 158 
Louisiana 468,230 77,528 545,758 8,784 1,362 2,733 64 
Texas 123,164  87,173 210,337 6,068 1,628 ___ 747 12 

GULF  TOTAL 914,958 239,993 1,154,951 22,955 3,678 88,774 7,468 818 
~~~ ~~~ ~~~~~ . ___ 

1960 Florida, West 
Alabama 
Mississippi 
Louisiana 
Texas 

GULF  TOTAL 

1961 Florida, West 
Alabama 
Mississippl 

Texas 
Louislana 

GULF  TOTAL 

67,815 67.720 135,535 7,613 1,111 3 .OO 1 402 
3,268 8,838 12.106 1,448 234 502 154 

297,975 16,239 314,214 2,987 505 937 153 
485.01 1 81,400 566.41 1 9.379 1,415 3.292 65 
- 151,203 86.481 237.684 5,929  1,591 765 13 

.1,005,272 260.678 1,265,950 2 3 . 0 7 7  ~~~~~ 3 .429~-145 ,%5L- -  ~~~~~~~~ 8.285 ~ 787 

66,231 59,148 125,379 7.389 1.141 2.946 229 
3,582 4.876 8.458 1,439 200 525 176 

381,528 10,161 39 1,689 3.080 567 998 147 
593.591 54,743 648.334 8,417 1,131 3,563 60 
140,501 62,751 203,252 5,845  1,594 791 28 

1,185,433 191,679 1,377,112 ~ ~~~~ 22,244 3,267 140,456 . ~~ 8,571 640 

_ _ ~ -  ~ ~~ ~ 

-~ ~~~ ~ ~~~~ ~ 

1962 Flortda. West 68,600 51,007 119.607 7.874 1.116 3,361 222 
Alabama  4,253 4.828 9,081 1,375 183 545 119 
Mississippi 360.988  9.086  370.074 3,196 554 1,013 123 
Louisiana 702,062 64,478 766,540 8.613 1,117 3,796 130 
Texas 110,248 61.860 172,108 5,332 1,324  1.168 45 

GULF  TOTAL 1,246,151 191,259 1.437.410 26,390 3.219 137,368 ~~~ 9,639 638 
~ ~~~~~~~~~~~~ ~~ ~~~~~ ~ 

~ ~ 

11  Scarfing IO 1953, Ihr   Gulf  Total reprerents Ihe  number e ~ c l u s i v e  o f  dupllcatron. ! . e . .  d vessel or  flrherman counted only  once i f  operaring i o  bofh $rarer. 

cn 
N I 



YEAR  STATE 

1963 Florida, West 
Aldbama 
Mississippi 
Louisiana 
Texas 

GULF  TOTAL 

1964 Florida, West 
Alabama 
Mississippi 

Texas 
Louisiana 

GULF  TOTAL 

Table 10 (Continued) 

FISHERY STATISTICS OF THE GULF STATES 
VARIOUS  YEARS, 1939-1973 

FISH SHELLFISH  TOTAL N0.1) VESSELS 
OPERATING U N I T S ~ )  

1,000 LBS. 1,000 LBS. 1,000 LBS. FISHERMEN MOTOR GROSS TONNAGE MOTOR  OTHER 
BOATS 

68,500 56,183 124,683 7,835 1,148 
4,832 10,056 14,888 1,791 268 

326,143 15,170 341,313 3,121 593 
650.672 101.612 752.284 10.205 1,498 

3.072 224 
632  117 

4.212 114 
1,940  129 

90,476  75,868  166.344  6.005  1,419  1.276  42 
- 1,140,623  258,889  1,399,512  24,483  3,369  142,809  9.992  626 

69,040  60.619  129,659 
5,081  9,986 

319,365  12.533 
15,067 

618,080 
331,898 

73,152 
78,060 
71,918 

696.i40 
145,070 

1.084.718  233.116  1.317.834 

8,584  1,278 
1,733 251 
3,068 585 

10,407 i ,602 
5.997 1.479 

3,391  187 

899  120 
564 113 

4.269  i26 
1.056 47 

25.171 3.582  151.665  10.149  595 

1965 Florida, West 69,854  66,452  135,866  8,342  1,255  3,307 114 
Alabama 5,854  11,935  17,789  1,854  316  552 107 
Mississippi 355,763  12,622  368,385  2.874  552  972  52 
Louisiana 704,845  82.242  787,087  10,556  1,585  4,495  144 
Texas 68.839  85,509  154,348  6,210  1,499  1,228 36 

GULF  TOTAL 1,204,715  258.760  1,463,475 25.571 3,683  162,820  10,536  453 

1966 Florida, West 7 1,696  54,279  125.975  7.997  1.279  3,079 65 
Alabama 6,459  14,103  20,562  2.084  389  583  95 
Mississippi 258.603 1 1,250  269,853  2.987  568  1.973 41 
Louisiana 580,315 76,519  656,834  10,523  1,616  4,506  38 
Texas 45,512  77,432  122.944  6.273  1,552  1,245  43 

GULF  TOTAL 962,585  233,583  1,196,168  25,309  3,782  177.124 10,366 282 

11 Starling in 1953. the Gulf Tofdl represent$ fhe number exclusrve of duplicar,on, #.e . .  a vessel or fisherman counted O n l y  m c e  i f  operating in bofh $idre$ 

- 



YEAR  STATE 

FISHERY STATISTICS OF THE  GULF  STATES 
Table 10 (Continued) 

VARIOUS  YEARS, 1939-1 973 

FISH  SHELLFISH  TOTAL  N0.1) VESSELS 
OPERATING U N I T S ~ ~  

1.000 LBS. 1.000 LBS. 1,000 LBS. FISHERMEN MOTOR GROSS TONNAGE MOTOR OTHER 
BOATS 

1967 Florida, West 68,224 46,184 114,408 7,788 1,277 
7.51 1 18,901 26,4 12 

247,632 
2.130 

14,427 
418 

262,059 
547,255 

3,140 
92,420 

545 
639,675 11,062 1,698 

Alabama 
Mississippi 
Louisiana 

3,143  26 
566 

1,197 
99 
34 

4,626 40 
Texas 29,162 109.065 138,227 6,741 1,794 1,073 49 

GULF  TOTAL 899,784 280,997  1,180.7R1  25,923 3,968 200.9  16 10,600 248 
_ _ _ _ _ _ _ . ~ ~  

~~ ___-___ ~~~~ ~~~ ... ~ . . ... ~. ~ 

1968 Florida, West 71,750 1 19,293  7,319  1,394 
Alabama 

47.543 
8,010 

Mississippi  225,539 
18.650 26,660 
15,113 

2,195 
240,652 

480 

Louisiana 
3,306 

667,220 
665 

93,749  755.969 ? 1 .ooo : ,734 

2,606 38 
561 82 

1,249  16 
4.52C 40 

Texas 56.989 90,732 147,721 6,989  1.903 

GULF  TOTAL 1,024.508 265,787 
1,219 46 

1,290,925  25,470  4,237 226,255  10,131 222 
~ _ 

~ 

1969 Florida, West 70,3 19  46,206 1 16,525  7,223 
Alabama 11,131 17.384  28,515 

1,299 64,268 2.685 28 
2,290  520 

Mississippi 
28,233 

294.860 12,076 
570 93 

306,936 2,900 
Loutstand 896,231 

55 1 
106,929 

30,370 1,199 12 
1,003,160 10,929 1,766  107,224 

Texas 78,561 80,809 159,370 6.681 1.91 7 120.7 17  953 50 
4,837 52 

GULF  TOTAL 1,351,102 263,404 1,614,506 25,048 4,316 234,993 10,222 235 
~~ ~ _ _ _ _ _ _ _ _ _ _ _ _  

1970 Flouda, West 
Alabama 

61,830 
12,895 

54,659  116,489 6,933 1,209 58,852 2,599 
16,725 29,620 2,042  461 

18 

Missisrlpp, 210,634 
609 

12,392 223,026 
84 

Loulsiana 995,946 1  1 1,306 1,107,252 11,228  1,956 
2,848 536 29.762  996 I 

Texas  48,459 98,537 146,996 6.31 1 
122,282 4 341 

1.819 
40 

1 16.994 845 22 
GULF  TOTAL 1,329,763 293,618 1,623.38 1 29,362 5 981 353,505 9.390 I65 

25,615 

~~~ ~ .~ 
~~~ ~~~~~ 

_ _ ~ ~ ~  ~~ ~~ . ~ ~ ~~ . ~ 

1 )   SI.^, r r f y  # G  1953. r l i r '  Gzr'r T,)r. j j  , , , , , , c ' s w v r >  r l x  numbw I M C I I I S I V F  o f  O U ~ I ~ C , I I I O I I  , e ,  '3 vi ' iie: 0 3  / d w t m m  ~ ~ , i , i r e i l  o l i i y  c , , , ~ , ~  ,: o,,g~,,,r,,, ,,, bol l ,  ~ ,,,,,,, 



Table 10 (Continued) 

FISHERY STATISTICS OF THE  GULF STATES 
VARIOUS YEARS, 1939-1973 

OPERATING  UNITS' 
FISH  SHELLFISH  TOTAL NO.' 

YEAR  STATE 1,000 LBS. 1,000 LBS. 1,000 LBS.  FISHERMEN  MOTOR  GROSS  TONNAGE  MOTOR  OTHER 
VESSELS  BOATS 

1971 Florida,  West 63,204  44,282  107,486  6.798  1.189  59.881  2.51  7  10 
15,136 Alabama 19.1 01 34.237  1,958 470  27.185  598  82 

384,467 Mississippi 12,436  396,903  2.657  443  27,623  1.022 
Louisiana 1.273.944 1 16.888  1.390.832 1 1  088  1.808  125,414  4,426  36 

3 

Texas 
.~ ,~ ~ ~ 

69.71  5 
GULF  TOTAL 1,806,465 

97.468  167.183  7,076  2,046  135.689  881 10 
290,641  2,096,641 24.8 10 4.31  5 - 253.863  9,410  141 

1972  Florida, West 
Alabama 

63.966  44.235 
15,768 

108.201 
20,274  36.042 

Mississippi 245.948  10,724  256.672 
Louisiana 962.719  109,536  1,072,255 
Texas 6,756  107,982 1 14,738 

GULF TCITAI. 1295,157 292.751  1,587,908 N 4  ".A P! A NA N A 

1973  Florida,  West 
Alabama 
Mississippi 

Texas 
Louisiana 

GULF  TOTAL 

1974  Florida, West 
Alabama 
Mississippi 
Louisiana 

64,801  44,399 
22,026 

109,200 

26  1,002 
14,723  36,749 

6,692  267.694 
936.003 

7.341 
99.956  1,035,959 
90.528  97,869 

(Prelim) 1,291,173  256,298  1,547,471 NA  NA NA NA  NA 

104,666 

304.794 
36.962 

1.228.906 
Texas 97,203 

GULFTOTAL (Prelim) 1,772.531 NA NA NA  NA NA 
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Figure i o  
FISHERY STATISTICS 

FOR LOUISIANA 
1939-1974 
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Figure 11 
GULF STATE  FISHERIES  IN  PERCENT OF TOTAL U.S. CATCH 

VARIOUS YEARS, 1930-1974 
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YEARS 

1 880 
1890 
1902 
191 1 
1923 
1930 
1931 
1932 
1934 
1936 
1937 
1938 
1939 
1940 

1950 
1945 

1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969” 
1970 
1971 

FLORIDA, 
WEST 

270 

3,057 
1.611 

1,140 
1,053 
1,501 
1,406 
1,109 
1,357 

917 
817 
858 

669 
742 

1,496 
873 
681 
542 
564 
668 
630 
856 

795 
710 

1.415 

3,255 
1,931 

4.952 
4,282 
2,793 
2,789 
4.1  57 
4,578 

4.912 
5,317 

3.573 
3.529 

1972(Prel1m) 3,288 
1973 (Prellm) 2.409 

Table 11 

OYSTER HARVEST IN THE  GULF STATESI) 

(In Thousands of Pounds) 
VARIOUS YEARS, 1880-1973 

ALABAMA 

327 
1,506 
1.088 
1.162 

730 
287 

859 
769 

392 
992 

1,235 
1.359 
1,358 

936 

2,070 
1,606 

2,191 
1.842 
1,450 

739 
1.581 

1,291 
770 

458 
895 

1,169 

443 
509 

995 
1,005 

492 
1,304 
2.087 
1.212 

481 
279 

1,064 
250 

590 

MISSISSIPPI 

62 
2.008 
5.989 
1,621 
4,224 
4.896 
3.438 

4.904 
5,222 

12,894 
5.771 

2,241 
7.706 
2,270 

265 
508 

28 

318 
23 

1,731 
976 

846 
862 
579 
333 

2,391 
3,241 
3,073 
4.679 
4,829 
2.695 
2,232 
3.786 
3.786 
1,430 

1.215 
548 

1,265 
61 1 

LOUISIANA 

1.189 
3.392 
4.830 

12.419 
4.119 
4.846 
3.590 
2.978 
5.592 
5.743 

10.222 
13.586 
12.412 
9.884 
8.715 
8,164 

11,402 
9.435 
8,361 
9,396 

10.056 
10.489 
8.265 
9,667 

10,139 
8.31 1 

10,160 
11,563 
11,401 
8,343 
4,764 
7,742 

13,121 
9,178 

10,528 
8,639 

8.417 
8.954 

8.048 

TEXAS 

325 
2.133 
1,661 
1.766 
1.742 
1.157 

982 
98 1 

1,312 
823 

1,190 
1,356 

987 
1,297 

719 
125 
456 
828 

1,068 
699 
543 
986 
953 
31 1 

2,296 
1.41 1 

1,096 
1,210 
2,618 
3,357 
4,836 
4,725 
3,553 
3,302 

4,675 
3,764 

4,744 
3,857 
2.348 

111 SDurce’ Hirtorrcal ~ ~~~ Catch Starrrtrcs IShellf,sh! 
USDl Fxh and Wddlrfe Service Bureau of  Commercral Frshenes. C.F.S. No. 5007, July 1969 Statrrfics 
for 1968 are from the State Landmgs publmhed annually by  each respectwe state. 

121 Data for 1969 & 1973 from Natronal Oceanfc & Atmmpherrc  Admmrtratmn, National Manne Frsherses Service. 

TOTAL 
GULF 

10,658 
2.173 

16,624 
18.108 
11,868 
12.688 
10.185 
11.149 
13,556 
14.246 
24.184 

24.380 
16,036 

17,584 
13,970 
12,292 
11.519 
14.637 
12.835 
11,444 

13,514 
14.306 
10,407 
13,721 
16.098 
18.240 

24.138 
18.838 

23,385 
19,155 

21,747 
17,183 

26.738 
19,765 
17.714 
20.266 
17,891 
14.91 2 

13,881 
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YEAR 
FLORIDA, 

WEST 

1880 
1890 
1897 
1902 17 
1918 
1923 

3.250 

1930 
2.881 

1931 
1,589 

1932 
1,803 
1,068 

1934 1,539 
1936 
1937 

1.789 

1938 1,296 
1,490 

1939 800 
1940 942 
1945 
1950 13,639 

1,783 

1951 29.756 
1952 
1953 

37.130 

1954 
52,804 

1955 
45.800 

1956 
48,598 

1957 41.921 
49.1 15 

1958 45,606 
1959 
1960 44,464 

32,252 

1961 
1962 

36,069 

1963 
32.146 

1964 
34.941 

1965 
39,966 

1966 
37.759 
28,879 

1967 23,449 
1968 27.277 
1969') 
1970 

22,964 
26,564 

1971 
1972 (Prelim) 22.770 

21,622 

1973 (Prellm) 26,137 

1.172 

Table 12 

SHRIMP HARVEST IN THE  GULF STATES') 

(In Thousands of Pounds) 
VARIOUS  YEARS, 1880-1973 

ALABAMA 

41 

12.661 
<1 

3.182 
2,982 
2.475 
3.382 
4,557 
1,869 
3.104 
3,644 
2.124 
4.565 
4,439 
5.007 
6.356 
6.208 
5,806 
6.226 
6,676 
7,668 
6,035 
5.308 
8.018 
7,169 
3,525 
3.748 
7.760 
7,215 

10,608 
9,624 

14,456 
15,450 
14,976 

16.709 
15.031 

12.01 9 
17,542 

MISSISSIPPI 

~ 

614 
1,903 
4.424 
9,147 
9.879 

17.716 
8.489 

14,010 
15,330 

33,558 
17.493 

9,902 
5.676 
8,566 
6,595 
9.460 
7,475 
6,800 
8,517 
8,261 

13,617 
10,912 
9.569 
6,476 

11,319 
11,031 
4.408 
6.104 
9,375 
6,416 
8.233 
7.560 

10,189 
9,625 

8,906 

9,469 
9.604 

7,791 
3.605 

LOUISIANA 

534 
6.662 
4.487 

18.520 
7,635 

27.753 
38,664 
35.148 
38.096 
55,572 

68.781 
53,430 

81,379 
100,612 
98,986 

1 16.904 

85.7 18 
77,835 

83,104 
86.941 
83,608 
7 1,994 
60.792 
34,103 
41.008 
57,353 

31,027 
61,758 

43,585 
80,809 
59,382 
62,593 
62,276 
75,325 
67.769 
82,888 
90,948 
92,379 
83.000 
58,641 

TEXAS 

638 
176 
36 1 
29 1 
164 

10.189 
3.422 

13.814 
9.244 

16.359 
9,962 

16.905 
16.365 
11.173 
14.779 

45,812 
15,722 

64,346 
65.026 
70,435 
93.258 
71.517 
65.134 
76,825 
74,956 
84.561 
81,303 
58,766 
56,143 
70.231 
66.053 

69,907 
77,028 

102.876 
83,336 
70.695 
88.327 
86,904 
97.385 
81.720 

TOTAL 
GULF 

6.792 
7,452 

12.367 

47,117 
32.347 

61.913 
70.956 
65.800 
93,357 
84,543 

112,586 
113.838 

120,385 
127.838 
145.443 
151,753 
193,651 

224.503 
198.268 

237,153 
212,402 
193.621 
168.453 
173,354 
193,503 
205,725 
133.795 

203.1  16 
141.726 

179,032 
195.237 
197,230 
225,731 
204,021 
200,429 
230,474 
227,083 
228,488 
182.122 
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YEAR 

1880 
1890 
1902 
1908 
1918 
1923 
1930 
1931 
1932 
1934 

1937 
1936 

1938 
1939 
1940 
1945 
1950 
195 1 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
196g21 
1970 
1971 

FLORIDA, 
WEST 

324 
~ 

64 
13 

24 

209 
7 

124 
116 
616 
856 

1,138 
816 

750 
1,201 
1.145 

2.139 
722 

2,089 
3,263 
3.159 
5,206 
4,003 
5.545 

14.154 
8.981 

19,018 
17,588 
10.913 
13,812 

21,264 
14,833 

17,431 
14,830 
10,293 
1 1,584 
14,786 
12.279 

1972 (Prelim) 13.000 
1973 IPrellm) 11,632 

Table 13 

CRAB HARVEST IN THE  GULF STATES'] 

(In Thousands of Pounds] 
VARIOUS  YEARS, 1880-1973 

ALABAMA 

~ 

- 
75 

246 
96 
84 
81 
80 

259 
71  

998 
757 

558 
51 1 

1,381 
2.207 

599 
1,109 

655 
1.087 

972 
1,613 

725 

1.182 
1,462 

1,093 
499 
838 
634 

1,297 
1,762 
1,812 
2.183 
2,353 
1,980 
1,920 
1,407 
1,997 
1,581 
2.098 

MISSISSIPPI 

~ 

265 
47 

427 
225 
44 3 
679 
459 
324 

2.014 
607 

1.437 
1.016 
1.469 
1,489 
5,639 
4.040 
1,630 
1.74 1 
1,412 
1.256 
1,770 
1,985 

2,144 
2,417 

3,014 
2.817 
2,512 

909 
1,115 

1.693 
1,288 

1.458 
1,016 
1,138 

2,027 
1,740 

1,259 
1,360 
1,814 

LOUISIANA 

288 

1.312 
98 1 

322 
282 
316 

4.332 
5,106 
5,977 

12,328 

15,046 
12,941 

10,781 
11,443 
14,314 
33,650 
13,470 
9,060 
7.782 
8,619 
7,540 

11,392 
10,002 

9,913 
9.1 10 

10.175 
10,564 
12,530 
9,867 
8.31  1 
5,892 
9,488 
8,114 
7,705 
9,835 

1 1,602 

12.1 86 
10.254 

22.850 
12.432 

TEXAS 

36 
191 
43 

200 
194 
109 

29 
49 
45 

258 

922 
320 

97 1 
406 
252 
339 
387 
280 

432 
338 

379 
356 
195 
20  1 
570 

2,870 
1,192 

2,877 
4,479 
2,982 

3,622 
2,484 

2,778 
2,625 
4,084 
6,343 
5,525 
5,810 
6,557 
6.881 

TOTAL 
GULF 

1,219 
1,708 
1,259 

821 
959 

5,330 
5,818 

14.068 
6.532 

17,129 
18,978 
14.417 
14,626 

42,980 
18,637 

19,218 

12.605 
14,218 

14,813 

20,337 
13,306 

16,910 
18,735 
22,790 
29,628 
35,768 
36,345 
26,802 
27,517 
26,259 
37.879 
31,964 
28,529 
27.330 
33,189 
33,999 

34,930 
33,531 

45,275 

~ 
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COMMERCIAL FISHING HIGHLIGHTS - GULF  OF MEXICO 

of  Mexico  and  identifies some factors  which  relate to an increase or  decline in availability and 
The  following 30-year resum6 highlights commercial  fishery  trends in the  Gulf 

harvest of  fish and  shellfish  resources.  It also provides  a basis for comparing  fish and shellfish 
production  and harvest in the  Gulf, where a massive gas and oil  industry exists as a part of the 
marine environment, with other  coastal  regions of the  United States where similar, offshore  in- 
dustrial  operations are not present.  This is  not  intended to suggest, however, that a causal rela- 
tionship exists. Data for  Pacific,  Atlantic and New England  fisheries are appended. 

The data do  not  indicate  the nature and magnitude of all  environmental  factors 
which bear on  the  productivity of any fish or shellfish  resource. These factors range from those 
which  conspicuously  affect  a  particular species such as toxic  municipal  or  industrial discharges, 
sewage with  high  biological  oxygen demand,  or  silting, to less obvious  factors  such as increased 
salinity in fresh or brackish water nursery areas (with possible  accompanying  higher  predation), 
elevated water temperatures near estuaries associated with  municipal  or  industrial  growth, and 
water manipulation  programs  which may affect  the total chemistry  and movement of  a water body. 
Further,  such  widely  divergent  factors as hurricanes  and wage and  price disputes affect harvest 

shore gas and oil platforms,  which,  in  the  Gulf of Mexico are intimately related to and have a 
rates. Lastly, these factors include those  which may be beneficial to some marine resources. Off- 

strong  influence on sport  fishing, are a case in point. 

In summary, it is evident that the Gulf marine ecosystem, coincidentally  with 
massive industrial  development in offshore waters, is capable of  supporting a domestic commer- 
cial  fishery harvest which exceeds the  domestic  landings from any other  coastal  region of the 
United States. 

ment  and  expansion  of  the  offshore  petroleum  industry,  and  a high degree of compatability is 
The  growth,  particularly  in the harvest of  fin-fish, corresponds with the develop- 

strongly suggested. 

1951 

The  fish  and  shellfish harvest increased by 14% in tonnage  and 26% in value com- 
pared with 1950. Shrimp  landings were up throughout  the  entire  Gulf coast area, while  hard crab 
landings  declined  by 27%. Menhaden and Spanish mackerel  landings registered appreciable gains. 

Many new vessels entered the  shrimp  fishery during  the year, gear became more 
efficient, and there was greater  mechanization in  the  landing  and  processing of shrimp. 

disputes among fishermen over exvessel prices. Also, some union versus non-union disputes sup- 
Numerous  major  shrimp trawler tie ups  occurred  during the year as a result of 

pressed shrimping  operations during  the year. 

The Fish and  Wildlife Service exploratory vessel the M N  OREGON caught deep 
water red shrimp  (Royal Reds) throughout  the year over  a wide range  of  the Gulf  in depths  from 

Commercial  fishing for Royal Reds will ultimately prove feasible when problems  of  fishing at 
180 fathoms to 305 fathoms. Best catches were made near the  mouth of the  Mississippi River. 

extreme depths are solved. 

with some indication  that  the  quantity might be sufficient  to assure commercial  production in 
Large numbers  of  tuna were observed by the M N  OREGON in the central  Gulf, 

future years i f  methods could be found for  taking them. 
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1952 

Fish and  shellfish  landings were up, with  shrimp  receipts  representing 26% of the 
total  poundage  and  accounting for 71% of the total value - an all time high. Although  no  signi- 
ficant changes were made in  shrimp  fishing operations,  improvements in shore  operations and 
methods of handling  and  processing  continued.  Major  tie-ups  occurred  in  Mississippi due to 
price disagreement. Several new and converted vessels entered the shrimp  fishery  during the 
year. On  the average, these were larger  and  better  equipped to operate at greater depths  and  dis- 
tances than  those  previously  used. 

Extensive new brown-grooved  shrimp  grounds were located by the  M/V OREGON 

were located  in depths up  to 375 fathoms between Tampa, Florida,  and Aransas Pass, Texas. 
near the  Mississippi  delta which were immediately  utilized  by  the  fishing  fleet. Royal Red shrimp 

1953 

The value of the 1953 harvest was up to 25%. Landed tonnage was down less 
than 1%. 

The  shrimp  fishery  continued to flourish  with  records established in quantity and 
value. Several trawlers  operated in previously  unexplored areas of  the  Gulf. Fishing vessel con- 
struction in the  Gulf was confined  mainly to shrimp  trawlers  with  the average size of new trawlers 
slightly larger than  those  previously  constructed 

Storm  warnings were displayed over a  major  portion  of the Gulf coast on 34 
occasions  for  approximately 52 days. Shrimp fishing was somewhate curtailed  by seizure of a 

waters. No general  fishing vessel tie-ups  over price disagreements occurred  during the year. 
number of U. S. trawlers by  Mexican officials  for reportedly  operating in Mexican territorial 

Explorations  continued for new shrimping  grounds  and  all  major areas of possible 

several important areas for  brown  and  pink  shrimp were located. 
production  on  the  Continental Shelf were defined. No new stocks of white  shrimp were found,  but 

1954 

Total  fish and shellfish  landings were down  slightly  in volume and value. The 
shrimp  industry was confronted  with  serious  financial  problems  during  the year, resulting  princi- 
pally from shrimp  prices  lower  than the previous year with  no  reduction in labor costs, supplies, 
and  operating  materials. 

The high rate of shrimp  trawler  construction  continued  into  early 1954, but  due  to 
financial  difficulties  many  orders  for  new vessels were canceled by late March. 

Price  disputes between fishermen  and dealers did  not  significantly reduce the fish- 

off lower Texas in early June did moderate damage to fishing vessels. Storm warnings were up  for 
ing  efforts, nor  did weather conditions  materially  affect  fishing  during  the  year. However, a storm 

a total  of 43 days during  the season. 

Appreciable  catches  of  yellow fin  tuna by long lines were experienced by  the M N  
OREGON during  the year. 
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the most valuable fishery  resource in the Gulf states, although  landings of menhaden comprised 
Total  landings increased by 10% in volume  and  5% in value. Shrimp  continued  to be 

55% of the  total poundage.  Nearly 23,000 fishermen  operated  more  than 11,000 fishing  craft 
during the year. 

summer tropical storms.  Despite  this,  the value of the  catch was 2% greater than 1954. 
The  shrimp harvest was down by 10% from  the previous year due to several late 

biological research program in order  to enhance  better  scientific management of the shrimp 
Additional  funds  were made available during the year for an expanded shrimp 

resource. 

on new data from  the U. S. Fish and  Wildlife Service. 
Several vessels entered  the  tuna  fishery during  the year, basing their operations 

1956 

Louisiana  led all  Gulf states in fisheries during 1956 accounting  for 45% of the 
total harvest. A  record 900 million pounds of  fish and  shellfish, valued at over 85 million dollars 
were taken  by  the  fishermen in  all  Gulf states. The  record  catch resulted from the largest menhaden 
production  in  the  history  of  the  Gulf area and an increase in the croaker  and  mullet harvest. 

Adverse weather contributed to  lighter  landings. Also, these shellfish were less plentiful in  north- 
The  shrimp  harvest was 9% less than the  previous year, but  the value  15% greater. 

central and western Gulf areas. A market growth  for  shrimp  products was largely responsible for 
the value increase for shrimp during  the year. 

Early  attempts at  commercial  exploitation of yellow fin  tuna were handicapped by 
the absence of a local market. Fishermen discontinued  operations due to costs of shipping  tuna  to 
west  coast  and Puerto Rico  processing  facilities. It  is  anticipated  that  yellow-fin tuna  canning  op- 
erations in Mississippi,  completed during 1956, will restore the value of  this species. 

1957 

the lowest in over 5 years, although  Florida west coast  and Texas landings showed slight increases. 
Landings were down  by 23% in volume but  only about  1% in value. The catch was 

Louisiana  landings  declined by 45%, and  menhaden  and  shrimp  landings, mainstays of the Gulf 
fisheries, declined to  their lowest  level  since 1951. 

reported. The greatest decline was in Louisiana,  where adverse weather and hurricanes caused 
Shrimp  landings  declined  in  all states except Texas where moderate increases were 

excessive damage in Louisiana areas. Texas landings were similarly  affected  by weather although 
to a lesser degree. 

single  trawl  to double rig  trawling. First attempted in 1955 in Texas, the  rig was  seen  over the 
The  industry  engaged in widespread conversion  of  conventional trawlers from 

entire  Gulf  coast area by 1957. (Figure  8) 

tuna  canning  installations were largely  responsible for  the revival of  this  industry. 
Landings of yellow fin tuna, 666,000 pounds, were double  that taken in 1956.  New 
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1958 

2 million  dollars  in value from 1957. with  Louisiana  leading all other states in volume. Landings 
Fish and  shellfish  landings were up  by 117 million pounds in volume and more than 

increased by  42% 

greater availability  of  fish. A trend to larger vessels equipped  with  refrigeration resulted in longer 
The menhaden fishery  gained  ncticeably  during the year due to better weather and 

trips  and  a greater cruising  range. 

The 1958 shrimp  catch reversed a downward  trend  which had been In progress for 
the previous  three years, and  although decreases were registered in Texas, Alabama, and Miss- 
issippi, the landings in Louisiana  and  the west coast of Florida offset the decline. 

shrimp,  although  this species did  not appear in its  former  abundance.  Failure of the North Carolina 
The  greater  landings in Louisiana  resulted from an increased availability of white 

shrimp  run  forced vessels to venture into  the  Gulf,  with consequent greater fishing  effort during 
the year. Texas received most  of  the  migrant  trawlers. Despite this, the harvest was down  slightly. 

to the decrease in Alabama where  the pack was 82% less than  the  previous  year. Poor oyster reef 
Oyster landings were down  by  almost 4 million pounds from 1957. due  principally 

conditions  in  the state were responsible. 

1959 

Louisiana led all  other states in  the volume  of  the  catch,  and  accounted for 47% of the total Gulf 
Commercial  fisheries  landings amounted to 1.2 billion  pounds, a new record. 

landings. Favorable weather and  an  abundance of fish  contributed to the  record harvest. While 
there was an increase in  rainfall  along  most  of the Gulf coast,  only one hurricane developed 
during 1959. Deborah  struck the Texas coast west of Galveston causing an interruption  of  fishing 
activities for several days. Four  tropical storms  with  accompanying heavy rainfall also temporarily 
halted fishing activities, but  the added  rainfall may  have been beneficial to oyster growth. 

The  oyster  industry fared well,  with  unusually heavy landings in Texas. Texas 
oyster reefs, that had not been productive in yaars. began to  yield large catches of fine oysters. 
The increased rainfall  and  runoff of rivers along  the Texas coast are credited  with  much of the 
volume increase. 

The  shrimp  industry  suffered  a severe reversal, stimulated by declining prices 
caused by heavy imports and landings  of  more  than  usual  amounts of small shrimp. 

The  blue  crab  fishery  prospered due in part to a scarcity of crabs in Chesapeake 
Bay.  Total  landings in the Gulf states reached a  record  of 752 million  pounds, a gain of 70% 
over the previous year's harvest. 

1960 

The harvest of  menhaden,  shrimp,  crabs, and oysters was significantly greater 
than 1959. Weather conditions  along  the  Gulf  coast were about  normal,  although  hurricane Donna 
struck the Florida Keys early in September, inflicting heavy damage to  the spiny  lobster fishery. 
A second hurricane,  Ethel,  struck  the  Mississippi  coast  near Biloxi  in late September, but 
there was little damage to  the  fleet  or shore  installations.  Fishing  craft made 6% more  trips and 
fished 6% more days than  in 1959. 

Spanish mackerel were plentiful along  the west coast of  Florida  and  a late run of 
king  mackerel proved to be excellent, with prices holding up. Menhaden were present in large 
numbers, and the weather was favorable during  most of the fishing season. 
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Atlantic  states. Texas oyster reefs produced  a  bumper  crop  and  production soared to a near- 
There was more  demand for  Gulf oysters because of oyster  mortality  in the middle 

record high. 

1961 

However, weather conditions  in most of  the area did  not  follow normal seasonal patterns and 
The  commercial  catch  of  fish  and  shellfish  of  1.4  billion  pounds was a new record. 

heavy rains, with  accompanying  floods, were experienced in  most states during early  spring.  On 
September 11. hurricane  Carla  destroyed shore plant  installations  and craft at Palacios and Port 
O’Connor on  the Texas coast  and  heavily damaged similar  facilities at Freeport and Port Lavaca. 

off Port  Isabel, Texas, and  unprecedented high catches of red snapper off  the Texas and Louisiana 
Fishing  along  the Texas coast was curt?;!?d  for approximately ten days but  a heavy shrimp run 

coasts following  the  hurricane  offset many  fishing losses. 

the decline  in volume was so great  that vessel operators experienced financial difficulty by mid- 
Shrimp  landings  declined  although exvessel prices increased moderately. However, 

year. Shrimp research had not  identified  factors causing  the  population  decline,  although  abnor- 
mal water temperature  and  salinities may have been prime  factors. The decline was apparent in 
nearly all  major  Gulf coastal  and  offshore  waters. 

The  menhaden  fishery  recorded  a  record  one billion pounds  landed. Texas landings 
decreased, probably because of  the  disruption of fishing activities and scattering of menhaden 
schools  due to  hurricane Carla.  The use of striker boats in  this fishery was abandoned as aircraft 
spotters began the  function  of  locating schools of fish. 

Over 18 million  pounds  of oysters were landed, the highest recorded since 1939, 
with  substantial increases in  all  Gulf states except Alabama and Texas. The  shortage of oysters 
in the Chesapeake and  middle  Atlantic states provided the incentive. In Alabama, a drastic decline 
in oysters occurred  due  to a heavy influx  of fresh water in February floods.  Pollution,  both indus- 
trial waste and sewage, increased as a result of currents generated by these floods - leading to 
the  closing of over 90% of  the  oyster reefs in  early  spring. Texas oyster reefs experienced diffi- 
culties similar to those in Alabama, with fresh water intrusion  and  contamination  resulting  from 
hurricane  Carla. 

1962 

menhaden landings  and the highest exvessel shrimp  prices in history were the major  factors. 
The volume  and value of the fish  and  shellfish  landings set new highs. Record 

1.000 over  1961. 
More  than 23,000 commercial  fishermen were employed,  an increase of almost 

Alabama and  Mississippi  landings  were less than 1961, while those for Texas and Louisiana were 
Total  oyster  landings  increased  by 600,000 pounds  and 3/4 of  a  million dollars. 

slightly  higher.  Florida  continued its growth as a  major  Gulf  producer with landings exceeding 
the  previous year. 

shortage of crabs. 
Crab landings were the smallest for  the  Gulf area since 1958, due  primarily  to a 

over  1961.  Red snapper landings were about  the same  as in 1961, although there has been a 
Total landings  of  fish  used  for  human  consumption were up  by 6 million  pounds 

gradual upgrading  of the red snapper fleet as a result of new construction  entering the fishery. 
Of interest, the oldest  commercial  fishing vessel in the nation, the ”Virginia”,  built in 1965  at 
Fish River, Alabama, is active in  this fishery. 
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1963 

foreign  countries. During the year, several larger U. S. shrimping  firms set up companies in Latin 
For the  first  time, over half  the U. S. supply of fish  and  shellfish was received from 

American  countries  and moved a  part  or  all of the fleet to those  countries.  In the Gulf, Louisiana 
led  all states in  the volume of the fisheries harvest, at 754 million  pounds. Landings of menhaden 
were 8% less than  in 1962. Despite lower landings, the harvest in the Gulf area was tile  third 
highest  recorded,  and  considerably above the average for the previous five years. 

of nearly 23 million pounds of oysters was 23% greater than  the 1950-1962 average. 
The harvest of blue crabs  declined  by  nearly  3  million  pounds, while the  harvest 

with  substantial increases in white  and  brown  shrimp and a small increase in pink  shrimp. 

1964 

Shrimp  landings at Gulf ports were about 62 million  pounds more  than in 1962 

Louisiana  led  all states in volume of fishery harvest at 705 million pounds 

35% of  the  total U. S. landings  and  the greatest volume for any single species. Much of the decline 
Total Gulf  landings of menhaden declined 64 million  pounds, but still comprised 

was due to hurricanes  which  limited  fishing near the  close  of  the season. Also, storms evidently so 
dispersed the  schools  that  fishable  concentrations were not  found  for several days after the storms 
had passed. 

Blue crab production declined in Louisiana  although  generally  throughout the Gulf 
states the harvest was substantially above  1963. 

Russian fishing  fleets  intensified  their  operations,  with  more  than 300 Russian 
fishing vessels fishing  from Georges Banks to  the  Gulf  of  Mexico,  discharging  all  or part of their 
cargo in Cuba. 

Four hurricanes, Cleo, Dora, Hilda,  and Isabelle threatened the Gulf  fishing in- 
dustry, and  although some plants were damaged by water and  a few nets  and traps were lost, 
fishing craft received little  or  no damage. 

Although  not  a  record year for any major  fishery,  favorable  prices attracted addi- 
tional fisherman. 

Shrimp  catches were down  by 12%. Louisiana, Alabama, and Mississippi landings 
of brown  shrimp  declined  due to a  scarcity  of  the species. 

were released after payment of substantial  fines. 
Honduran  authorities seized ten Tampa based shrimp  trawlers  but  craft and crews 

The total  volume and value of  edible fin  fish changed  little from the previous 
year. Declines in  king mackerel and Spanish mackerel were experienced,  apparently the result 
of exceptionally heavy concentrations  of sharks in Florida waters which severely damaged fish- 
ing gear. 

1965 

Landings were 145.6 million  pounds greater than 1964 and the value increased 
more than 14 million dollars.  Most  of  this was due to excellent  conditions  that prevailed in four of 
the area's major fisheries - shrimp, menhaden, blue crab, and red snapper. In addition to the 
abundance of these, the market was strong  and exvessel prices were high  throughout the year. 
Louisiana  landings  constituted 54% of  the  catch. Texas landings were up 9.3 million pounds. 



68 

craft during  the year - 77 more  than 1964, continuing the trend  toward  construction of larger 
Two  hundred  and  ninety-eight vessels of over 5  net  tons were certified as fishing 

vessels with greater horsepower.  One  hundred  and seventeen new vessels were in the 60-70 It. 
category.  Strong Ocean currents  on the shrimp  grounds of the Caribbean area, where many of these 
will  be operating, dictated the need for greater horsepower. 

Hurricane  Betsy,  one  of  the  most  destructive  storms  to  strike the U. S . .  moved 
inland west of the mouth of the Mississippi River in September, affecting the area from  Biloxi. 
Mississippi, to  Morgan  City,  Louisiana.  The coastal  parishes of Louisiana,  directly in the hurricane 

troyed  and  many small craft were destroyed or extensively damaged. When fishing was resumed, 
path, suffered the greatest damage. Seafood precessing  plants  and  unloading  facilities were des- 

a substantial  number of  shrimp trawls were lost in the debris  that the hurricane deposited on the 
main fishing  grounds. 

the value of landings was greater than  in 1964. 
Despite storm damage, shrimp  landings were up by  9% in volume.  In all states, 

Good  financial  returns to the  shrimp  fishery  resulted in the third successive-year of 
expansion in construction in new  shrimp vessels. In  addition,  Gulf shipyards  worked at capacity 
to meet an increased demand for vessels for use in expanded oil  exploration and  drilling. Many 

vessel until  far  in the future. 
prospective  shrimp vessel owners  found  that  shipyards  could  not guarantee delivery of a new 

The menhaden  catch was only 3% less than the record 1962 landings, and for a 

trations were found  after these storms. In  addition,  the  hurricane  put  two menhaden plants at 
second consecutive year a September hurricane  shortened  the fishing season. No fishable concen- 

Empire, Louisiana,  out of operation  for  the remainder of  the year. These two  plants  produced 14% 
of the U. S. supply of menhaden meal  and oil  in 1964. 

destruction of reefs in Barataria Bay by hurricane Betsy. In September, oystering was curtailed 
Louisiana  oyster  landings  declined by 27%. due  in  part to the almost  complete 

in Mississippi waters pending  determination  that oyster reefs had  not been polluted  by debris 
deposited  on  them  by Betsy. 

1966 

Landings  of  fish  and  shellfish were worth a  record 122.6 million  dollars,  although 
the volume of landings was down  by 267 million  pounds  from  the previous year. This was due 

fourth. 
largely to the decline in menhaden landings. Alabama led in volume of  landings with Texas ranked 

Shrimp  landings  declined  by 16 million pounds  but the value increased by 12 
million  dollars. Alabama was the only  Gulf state where shrimp  landings exceeded those of the 

on  record  from that area, and no reason for the  decline  could be determined. However, most species 
previous year. There was a  sharp decrease in the yield  from the Campeche grounds, the smallest 

of shrimp were abundant  along the Gulf states coast. 

with  schools  widely  dispersed by frequent  thunderstorms  and  choppy seas. Landings were  the 
Menhaden were less plentiful on  most  fishing  grounds  than in the previous year, 

smallest since 1959. 

Oyster production was also  down,  largely as a result of  the  prolonged  effects  of 
hurricane Betsy in 1965. 

Landings of flounder,  red  drum,  king mackerel. Spanish mackerel  and spotted sea 
trout increased, but  total  landings  of  fin  fish  for  human  consumption were down  by  more than 
3 million pounds. 
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1967 

Louisiana  led  the  nation in volume  of  landings with 646.6 million  pounds ~ 16% 
of the U. S. commercial  fisheries harvest. All Guif states accounted for 73% of the U S. production. 
More than 21,000 full-time  fishermen  operated in the Gulf fisheries - 454 more than 1966. 

Port Isabel, Texas, on September 21. 1967. Processing  plants from Aransas Pass to  Brownsville 
Hurricane  Beulah  seriously  damaged vessels and seafood processing  plants near 

were severely damaged, and heavy rains  and extensive flooding  from these rains caused extensive 
oyster mortality  from Lavaca Bay southward. 

waters of Louisiana  and Texas resulted in near record  landings.  Small  brown  shrimp were so abun- 
An unusually  abundant crop  of  brown  shrimp  in  both inshore  and  offshore 

dant in offshore waters of  Louisiana  and Texas during June  and July that many vessels took more 
than 10,000 pounds in five-seven days of  fishing. Heavy landings overwhelmed processing plants, 
delaying  unloading of vessels and return  of fishermen to shrimp  grounds. 

Menhaden landings were the lowest  since 1958. Declining values resulted princi- 
pally from  record imports of fish meal from  Peru. 

Oyster production gains in Mississippi  and  Louisiana  resulted largely from the 
opening of the  Mississippi  Dredge Reefs in  February The increased oyster harvest on Louisiana 
reefs in the fall  indicated  a  nearly  complete recovery from  the  effects  of hurricane Betsy in 
August, 1965.  In Texas, heat and drought prevailing  throughout  much  of the year in the upper 
coastal bend was a  major  factor in oyster production  decline  in Galveston Bay. However, sub- 
stantial catches and  favorable  marketing  conditions  throughout most of the year resulted in a 
strong Gulf oyster industry. 

of mullet, red snapper, grouper,  Spanish  mackerel,  flounder,  spotted sea trout  and  fresh water 
Fin  fish  landings  for human  consumption declined, with notably smaller landings 

catfish. 

States Geological Survey, Branch of Oil  and Gas Operations, an advisory  committee was formed 
Under the auspices of  the  Gulf States Marine Fisheries Commission,  the  United 

to solve some of the problems  arising  from the continued  expansion of oil and gas activities  on 
the Outer Continental  Shelf, principally  off Louisiana  and Texas. Principal  concerns were sub- 

operations. 
merged well casings which damage otter  trawls,  and  the use of explosives in seismographic 

1968 

The commercial  landings of fish  and  shellfish at Gulf states ports gained 108.1 
million  pounds  and 11.6 million  dollars  compared  with 1967. Greater landings of menhaden and 
oysters were the principal reason for  the  gain. 

Landings increased in all states except  Mississippi 

to the commercial  fishing  industry.  Abby  affected  southern  Florida in early June, followed some- 
Three hurricanes  reached  the Gulf coast during the year but  did  only slight damage 

what later by Candy, north  of Aransas Pass, Texas, and by Gladys in the Tampa Bay, Florida, area 
in mid-October. 

principally from  a  decline in the brown shrimp  population  in  Louisiana  and Texas waters. The in- 
Landings of shrimp were 10% less than in 1967, with small  production resulting 

side and offshore waters from the mouth of the Mississippi River to the US.-Mexico  border  con- 
tinued  to  be  the most prolific  shrimping area. These waters supplied  about 63% of the total  Gulf 
ShrimD catch. 
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An increased  fishing effort accounted largely for  the greater harvest from 
Pensacola waters to  the  mouth  of  the  Mississippi. Catches from  international waters of f  Mexico 
were more  than 4 million  pounds greater than the previous year. 

since 1965. 
Landings  of  menhaden  were  18%  greater  than  1967,  and  the  best  harvest 

harvests in recent years.  The 13.1 million pourtds taken in Louisiana were nearly double 1967 
Fishermen in  all states except Alabama and Texas had one of the best oyster 

production  and were second only to  the  record harvest of 1939. Alabama landings were 42% 
less than in 1967. due  to  a  curtailment in the  fishery when early spring  floods in the Mobile River 

to oystering in late 1967 and early 1968 because floods damaged the oyster reefs. 
polluted oyster beds. Texas landings  declined 7%. principally because San Antonio Bay  was closed 

west coast of  Florida  and Alabama. Mississippi,  Louisiana,  and Texas recorded gains, with Texas 
Landings of  blue  crab were the smallest since 1964, with  notable declines on the 

landings second only to the  record harvest of 4.5 million pounds taken in 1962. 

Landings of edible fin  fish gained 1%  in volume and 7% in value compared to 
1967. This was due to an increase in  landings  of  croaker, spotted sea trout,  and red drum.  Record 
landings of king mackerel,  Spanish  mackerel,  and  flounder were recorded. 

harvest. This  continued  a  downward  trend  that began in 1966. The  decline of red snapper catches 
However, landings of several major species declined. including the red snapper 

on the Campeche grounds caused fishermen  to  extend  their range to  the  Carribean. 

1969 

A  record  catch  of menhaden was recorded from waters off the Gulf of Mexico. 
Gulf  fishermen  accounted  for 75% of the  total  domestic menhaden catch  and despite hurricane 
Camille in August 1969, they landed  1.2 billion  pounds - an increase of 40% from 1968 landings. 
Further, Louisiana led all states in the volume  of fish and  shellfish harvest - 1,016 million  pounds. 

Shrimp landings were down  slightly. except  for  Louisiana, where there was an 
excellent brown  shrimp season and  a near record harvest of white  shrimp. Despite record high 
exvessel prices  for  shrimp  throughout  the  year, many shipowners, dependent solely on  offshore 
shrimp  populations, were hard pressed to operate at  a  profit. There was a decrease in the num- 
ber of new shrimp  trawlers added to the fleet  in 1969. 

Hurricane  Camille  subjected  the  coastal areas of Alabama, Mississippi, and 
Louisiana to extreme wave and  wind  action causing extensive damage and  destruction to the 
oyster resource and a serious disruption  of the oyster industry. 

1970 

Menhaden landings  in  the  Gulf of Mexico established a new record  of over  1.2 
billion  pounds, up slightly  from 1969. Further,  Louisiana led all states in  the volume of fish  and 
shellfish harvest - 1,109 million  pounds. 

Shrimp  landings of 230.7 million  pounds approached the 1954 record  landings of 
237.2 million pounds.  Excellent  fishing in  both inshore  and  offshore waters of  Louisiana and 
Texas contributed  to  this volume. However,  large  landings  coupled  with  record  imports resulted 
in substantial exvessel price  declines. 

The decline  in  the  oyster harvest indicated  that oyster reefs in  Louisiana  and 
Mississippi waters had not  fully recovered from the effects of  hurricane  Camille  which struck the 
Mississippi coast and lower reaches of Louisiana in August  of 1969. 
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1971 

Menhaden landings in  the Gulf  of  Mexico  climbed to a new  record  landing  of 1.6 
billion  pounds,  comprising 73% of the total U.S. harvest of this species. Louisiana again led all 
states in  the volume of the fish and  shellfish harvest with  record  landings  of 1,396 million  pounds, 

pounds  out  of  a  total U.S. harvest of 387.9 million. Louisiana was the leading  producer  in the 
Shrimp  landings  accounted  for most of  the U.S. shrimp harvest-227.1 million 

Gulf with  landings of 92.4 million  pounds, heads on.  Additionally,  the average wholesale price for 
Gulf  brown  shrimp rase from an average of $1.18 per pound  in December 1970 to $1.80 per 
pound in December 1971. 

Louisiana  oyster  landings rose conspicuously  from 1970, with a harvest of 9.9 
million  pounds, an increase  of  1.3 million  pounds over 1970, possibly a reflection  of the restoration 
of oyster reefs damaged by the 1969 hurricane.z0 zz  

1972 

Shrimp  landings of 228.5 million pounds  along the Gulf Coast were slightly  more 
than  in 1971, and the value ($163.4 million) increased 20 percent. Fishermen received record 
ex-vessel prices  for  jumbo  and  large  shrimp  until  midyear,  but  after  that  time  prices  declined 
markedly.  The  Gulf states accounted  for 59 percent of the  total US. shrimp  landings  and 85 per- 
cent of the  total value. Texas led  all states in  both  production  and value with 97.4 million pounds 
worth $79.8 million. Louisiana was next with 83.0 million  pounds  worth $46.9 million. The very 

shipyards at the  end of the year had backlogs  of  orders  for these vessels. 
profitable shrimp  fishery in this area continued to attract  investments in new trawlers. Many Gulf 

Landings of menhaden at Gulf  ports were almost 500 million  pounds less than the 
record 1.6 billion  pounds landed in 1971. Although  landings at Gulf  ports declined,  landings at 
Atlantic Coast ports increased by 248 million pounds in 1972. 

ings in the Chesapeake states (22.1 million pounds) were 12  percent less than  in 1971 and in the 
Oyster landings  declined  in  the New England, Chesapeake, and Gulf states. Land- 

Gulf states (17.9 million  pounds) they were 8  percent less. The Chesapeake and  Gulf states land- 
ing comprised 76 percent  of  the  total U.S. oyster harvest. 

1973 

Louisiana led all states in  volume of landings  with 1,036 million pounds,  followed by 
California  with 669 million;  Virginia, 631 million; and Alaska, 456 million pounds. 

Shrimp  landings  along the Gulf Coast of 182.1 million poundswere200/0  less in quanti- 
ty than 1972. Fishermen received record ex-vessel prices  during  the year. Gulf state landings ac- 
counted  for 49%  of the  total U.S. shrimp  landings and 79% of  the  total value. 

with 1972. Marked  production increases in  the  Gulf states (and lesser increases in the middle  Atlantic 
Hard  bluecrab landings of 134.9 million  poundsdeclined  lOmillion  poundscompared 

states) moderated sharp declines in landings of the Chesapeake and  South  Atlantic areas. 

The menhaden harvest was smaller in  both the Atlantic coast and Gulf areas. Ports 
along the Gulf of Mexico however accounted  for 1.1 billion pounds (57%) of the  total menhaden 
landings. 

than 1972)  was due largely to  spring  floods  that severely damaged the oyster resources of Alabama, 
The major decline  in oyster landings in the Gulf states (14.7 million  pounds - 18% less 
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Mississippi a?d Louisiana. These resources repre$.ent a $5 million  contribution to the economy of the 
three states and are an important  part of  the national supply of marine  food. NOAA provided $213,620 
to the three states for restoration  of  their oyster resources. 

1974 

Menhaden landings  of 1,979.1 million  pounds  worth $66.4 million increased 88.7 
million  pounds,  but declined  $6.9  million  compared with 1973. The value reflected  a  decline from  the 
record  high prices of 1973. Landings  in the Gulf States were 1.295.9 million  pounds - 223.0 million 
more  than in 1973. Louisiana  led all states with 1,1179.3 million  pounds - up 184.4 million compared 
with 1973. 

However, the Gulf States harvest of 39.6 million pounds was 6 percent less than  in 1973. 
Landingsof hard bluecrabswere 142.5millionpounds-6percentmorethanin1973. 

of 8 percent in volume  and  5  percent in value compared with 1973. In the  Gulf States, Louisiana  led in 
Oyster  landings  yielded 44.9 million  pounds  of  meatsworth $$33.6 million - a  decline 

production with 9.0 million pounds,  followed  by  the West Coast of Florida  with 2.4 million, and Texas 
with  1.3  million pounds.  The  oyster harvest declined  generally in  theGulf area, principally becauseof 
floods in 1972 and 1973. Louisiana  landings, however, increased slightly,  and  officialsof  theLouisiana 
Wild  Life  and Fisheries Commission  predicted  excellent oyster production  in 1975. They pointed  out 
that during the previous  2 years floods have washed conches  and  other  marine animals that prey on 
oysters out to sea, and  that old reefs in many areas are producing oysters for  the  first time in many 
years. 

Shrimp  landings were 369.6 million  pounds (heads-on) worth $177.9 million - a 
declineof 2.6 million pounds and $41.6million cornpared with 1973. TheGulf  Statesaccountedfor50 
percent of the total volume and 77 percent of the b ta l  value. Texas was the  leading state in value with 
$67.7 million, and the second state in production  with 78.7 million pounds.  Louisiana was second in 
value with $32.1 million,  and  third  in  production  with 59.5 million pounds. 

2  percent,  but the value declined 21 percent.  Most fishermen faced a difficult economic  situation in 
Compared with 1973, landings  along  the  Gulf Coastof 185.7million  pounds increased 

1974. Although  shrimp  landings  generally increased, the  record  high prices of the previous year 
declined sharply. At the same time, vessel operating  costs soared because of increased cost of fuel, 
gear, and  other essentials. By year's end, many fishermen were in a  precarious  financial  condition. 

SOURCES 

1) Fishery statistics of the  United States, Statistical Digests, 1951-1971, Bureau of 
Commercial Fisheries, U.S. Cepartment of the  Interior,  and  National  Marine 
Fisheries Service, National  Oceanic and Atmospheric  Administration. 

2) Fisheries of  the  United States, C:.F.S. nos. 5300,5600,5900,6100,6300; 1969,  1970, 
1971,1972.1973.BureauofCornmercialFisheries.U.S.DepartmentoftheInterior. 

ministration. 
and National  Marine Fisheries Service, National  Oceanic and Atmospheric Ad- 
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Table 14 

FISH AND SHELLFISH  HARVEST - PACIFIC  COAST' 

(Thousand Pounds) 
1939 - .I974 

Year 

1939 
1940 
1945 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 

(1) Includes  Washington,  Oregon, and Cali fornia. 
(2) Shel l f ish  data  are  for   crabs,  lobsters,   shr imps, abalone, 

clam  meats and oysters. 

28.461 
28.461 
28,410 
35.313 
35.949 
37.51  1 
37,072 
40.288 
35.832 
48.072 
60.983 
64,191 
45,437 
49,504 
45,438 

31,035 
33,325 

29,151 
34,765 
51.097 
53.365 
60,877 
81.363 
77,554 
95,187 
55,523 
59.935 

Shellfish* Fish 

797.622 
814.331 

Total 

1,713,826 
1,456,000 

1,515.249 
1.428.278 

1,066,452 
832.000 
734,018 
825,900 
800,104 
862,355 
821.183 
899.338 
731.727 
703.1  12 
769.361 
696,529 
724.795 
658.998 
654.530 
671.967 
773,390 
667,708 
809.844 
934,447 
797.891 
853.145 
874.266 (Prelim.) 
956,562 

SOURCES 
H!stoncat  Catch  Sfat,sf!cs (Sheiiirsh). U. S. Dept. of the  Interior.  Bureau of Cornmerclal Flshertes. C.F.S. No  5007. July 
1969 
Ftsheries of the Unifed Stafes, National  Oceanic  and  Atmospheric  Administration.  National  Marine Fisheries  Service. 
C  F S .  No. 5600, March 1971, C.F.S. No. 5900, March 1972, C.F.S. No. 6100, March, 1973.C.F.S. No. 6400,March. 1974, and 
C.F.S. No. 6700. March, 1975. 
Fishery  Statlstrcs of the UnrtedStates. U. S. Dept. of the Interlor. Bureau 0fCommerclal Ftsherles. Statlstical  Dgestsfrom 
1939-1967 

Frshery S l a t ~ s t m  of the Umted Stafes, National  Oceanic  and Atmospheric Admmstration,  Nattonal  Marlne Flsherles Ser. 
vtce. Statistical Digests No 62. 1968: No. 63. 1969. No. 64. 1970; No. 65.  1971. 

Data for 1973 trom Natlonal Marme Flsheries Servlce. NOAA 
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Year 

1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 

1960 
1961 
1962 

1964 
1963 

1965 
1966 
1967 
1968 
1969 

1970 
1971 

SOURCE: 

Table 15 
PACIFIC  COAST FISHERY OPERATING  UNITS 

(California,  Oregon,  Washington) 

Fishermen 

28,692 
26,848 
27,283 
26.363 
25.002 
20.993 
22.347 
21,987 
19,025 

17,109 
17,662 
16.831 
16.598 
15,963 
17,324 
18.324 
20,243 
19,803 
21,402 

22,613 
24,191 

Vessels 
Total  Net 

No. Tonnage 

3,308  85.467 
3,173 
2,960 

81,551 

3,290 
65.788 
74,582 

3,548  77,179 
2.91 I 80,430 
3.313  73.470 
3,101 69.300 
2,622  57,701 

2,505 93,264 
2,640  96.679 
2,490  91,014 
2.505  91,581 
2,537 91,893 
2,623 97.208 
2,736 
2,907 

99.314 
103,337 

3.01  1  114,017 
3.170  120,459 

2,863 11  9.505 
3.340 134,413 

Boats 

Motor Other 

5.827 
5,992 

556 

5,941 
554 

5,508 
568 

5,267 
484 

4.819 
488 

4,806 
444 

4,622 
438 

4.606 
454 
430 

4,304 
5,199 

406 

4,637 
443 

5.299 
358 

5.038 
303 

5.404 
267 

5,534 
291 

6,797 
232 

7,580 
241 

9,471 
237 
291 

7,169 
9,062 

275 
244 

Fishery Sfafisfics 01 the  Unifed Stafes, U. S. Department of Itre  Interior,  Bureau of Commer. 
cia1 Fisheries. and  National  Marine  Fisheries  Service,  Statistical  Digests from 1951-1971. 
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FISH AND SHELLFISH HARVEST - PACIFIC COAST STATES 
OREGON, WASHINGTON, AND CALIFORNIA 

fisheries in  the  Pacific  coastal  region. In 1936, the  catch of sardines reached its peak at 1.5 
The years 1935-39 marked  the peak harvest years for  the salmon and sardine 

billion  pounds, After 1950, however, the sharp  decline  in  the harvest of pilchard  or sardines was 

declined  precipituously  to  a  mere 57 million  pounds  in 1960 and 140,000 pounds in 1967.  As a 
the principal  contributing  factor  in the decreasing  Pacific coast landings. The sardine fishery 

on fishing  for sardines in  California  waters,  but  providing  a 15% tolerance for sardines taken 
result, the  California State legislature in 1967 enacted  a law establishing  a two-year moratorium 

incidential  to  the catch of other species, such as mackerel. 

catches of salmon and  tuna, and the  total  fish  production was comparable to  the peak  years of the 
During the period 1940-1950, the  reduced harvest of sardines was offset by good 

late 1930's. 

1953 

catch  of  only  9 million  pounds. Sardines were not present in  the  formerly  important sardine 
Pacific coast  landings  declined  drastically,  reflecting  particularly the low sardine 

producing waters off  Monterey  and San Francisco Bay. The cause of this  decline has not been 

Bay.  To compensate for  the  failing sardine  industry, some fishermen started to  fish  for anchovies. 
identified. Sardines were harvested principally  from waters off  southern  California below Morro 

1954 

salmon run was rehabilitated.  This  fishery  dominated the canned salmon pack on Puget Sound 
Fishery landings  increased when the Fraser River (British  Columbia) sockeye 

until 1914 when a  slide at Hell's Gate on  the Fraser River destroyed  the run. By 1954,  the obstruc- 
tion was by-passed which  permitted  a  normal escapement of  the sockeyes to  the spawning lakes 
above Hell's Gate. 

1955 

54 million pounds leSS than 1954 and 121 million  pounds less than  the  record 390.5 million  pounds 
The  Pacific coast domestic  tuna  catch  fell  to 209.5 million pounds,  approximately 

in 1950. The decrease  was economic  rather  than  biological  in  nature - reduced  landings  caused 
by  a  phenomenal rise in  frozen  tuna imports.  record high inventories,  cannery workers-manage- 

the sardine harvest was encouraging  in  southern  California waters by October 1, labor disputes 
merit dispute,  lengthy ex-vessel price disputes  and  unprecedented lay-overs between trips.  Though 

and  Price COntrOVerSieS kept the fleet in  port  until November 7, and seiners were placed on Small 
nightly  catch  limits  preventing a greater  catch. Also, the  fall  run  of  king salmon in  the Columbia 
River area was discouragingly  low.  The cause of  failure was unknown. 

1956 

jack mackerel - a  reflection  of  the shortage of sardines with  which these species closely compete. 
Production was strengthened  by  substantially increased harvests of Pacific and 
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1957 

Landings of tuna,  Pacific sardines and anchovies declined.  The tuna industry was 
beset by several adverse factors:  (1) a declining  market, (2) competition  with increased imports  of 
canned tuna,  and  (3)  labor  and price  difficulties. Due to  price disputes, sardine  fishing  by the 
southern  California  fleet  commenced  two  months  after the September 1st opening date and, in 
the  interim, sardines had  migrated  from  the  normal  fishing areas. The  decline of anchovies was 
partially  due  to the sardine  fleets'  tie-up. 

1958 

The sardine harvest was  207 million  pounds. 

1959 

Sardines returned to California waters after a conspicuous absence since 1951 

The  tuna  catch was down  by 48 million pounds from the previous year, due 
primarily to a  tie-up of  tuna  clippers  and  the purse-seine fleet in ex-vessel price disagreements. 

1960 

catches of salmon,  sardine,  and  albacore  tuna.  The  decline of salmon in Washington by almost 
The decrease in  total fishery production was due primarily  to the decline in 

26 million pounds was due  largely to  the frequent  closings  and  openings in the Puget Sound fall 
salmon fishing season which  discouraged  local  fishermen  from  taking  this species. The sardine 
catch  in  California  dropped  from  74  million  pounds  in 1959 to 58 million pounds in 1960. High 
surface water temperatures were believed partially to be the cause for  poor showings of sardines 
during  most  of  the season. Anchovy  landings were two  million pounds less due to costly packing 
and  strong  competition  with less expensive imports. 

1961 

A decline  in oyster production was apparently related to a curtailed demand by 
the canning  industry  which was attributable  to  imports of low  priced  canned Japanese oysters. 

1962 

to lower landings of sardines, sea herring,  and  tuna.  Only 15.4 million pounds of sardines were 
Landings were down  by 72 million  pounds  from  the previous year, primarily due 

landed. A price  dispute in the  fall delayed  the  start  of  the season for  about  5 weeks. At the end Of 
the season, the one  remaining  cannery at San Francisco  closed bringing an end to an industry 
which  comprised over 25 processing  plants in the  late  1930s. 

1963 

supply seriously  affected  by severe windstorms  that damaged the oyster grounds late in 1962. 
The  oyster harvest declined  conspicuously,  with  the Willapa (Washington) Bay 

Also, very few  seed oysters  had been planted during  the previous  four years. 

1964 

salmon, dungeness crabs,  and  shrimp.  A  two-month  tie-up  of the mackerel fleet in January and 
Landings  declined from  the previous year's harvests of mackerel, tuna, halibut, 

December decreased the  catch  by 19.2 million  pounds  from 1963. Good catches of tuna were made 
from  Morro Bay north  to Eureka and  Fort  Bragg  (California) areas until  high winds and rough 
seas curtailed  fishing.  The  decline of halibut  in Washington was due to smaller fishing fleets and 
higher  prices  paid at Alaskan ports.  Further,  many  halibut fishermen dropped  out  in favor of 
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salmon, Crab. and  other  more  profitable  fisheries.  The  decline in  shrimp was more related to the 

an off-year  cycle  for Puget Sound sockeye salmon. 
loss of markets and  processing  facilities  rather  than  a  scarcity of the species. The year 1964  was 

1965 

Catches of  mackerel  and  herring  declined. The harvest of mackerel  off  California, 
the  only  Pacific coast state supporting  this  fishery,  declined  due to ex-vessel price dispute and 

where beds were damaged by  tidal waves and  by the shortage  and high  mortality of oyster seed. 
rough weather. The  oyster harvest also declined  by 800,000 pounds,  mostly  in Willapa Harbor 

1967 

catch,  and  exceeded  all  other areas in value.  California  landings  constituted 45% of the  Pacific 
The  Pacific  coast states had 28% of the  volume  and 32% of the value of the U.S. 

coast production. 

year, with 20 large vessels in various stages of ccmpletion. 
More new tuna vessels were under  construction  in 1967 than in any other recent 

California  during June. July  landings were the smallest since 1941. Albacore  first appeared off 
For the fifth consecutive year, no  commercial  landings of albacore were  made In 

the  Oregon  and  Washington  coast  about  mid-July  and  excellent catches were made within a few 
days. During  August, the  high water temperatures  and  rough seas scattered the schools, but by 
mid-September fish were abundant again 

Salmon production  in  both Washington  and  Oregon was greater than  in 1966.  The 
increased Washington production was the  result of a 21.7 million  pound  landing of pink salmon 
in the cycle year. A run about 10.7 million  fish allowed  a  catch  of  about 8 million pinks, somewhat 
better than  the  7 million  predicted by  the  International  Pacific  Salmon Fisheries Commission. 
The  return of pink salmon to the Fraser River System, including  an excellent high sea catch  by the 
troll fishery was estimated at  12 million  fish - the best in 20 years and nearly 7 times the 
1965 cycle  year. 

with 1966, at 4.7 million  pounds.  California saimon landings  declined  about 2 million pounds 
Chinook salmon production  in Oregon  gained  by  nearly  1 million pounds compared 

from 1966. 

Pacific  sardine  landings  of 149,000 pounds were the smallest ever recorded. Since 
the 1.5 billion  pound harvest in 1966. the  sardine  fishery has been declining  sharply. The 
California State legislature  enacted  a law establishing  a two-year moratorium  on  sardine  fishing 
in  California waters. 

Washington  led  the  Pacific coast oyster production  with  a 6.5 million  pound 
harvest, but  total Pacific harvests declined  by 88,000 pounds  from  the previous year. 

1968 

California  landings  constituted 40% of  the  total. 
Pacific states had 27% of the  volume  and 34% of  the value of  the U.S. harvest. 

year production  in  Puget  Sound.  Only 21,000 pounds were taken compared  with 21.7 million 
The  Washington  pink  salmon harvest declined  dramatically,  a result of a usual off 

in 1967. Red salmon landings were less than one-half of  the 1967 harvest. 

During  the summer,  thousands of salmon  died because of  malfunctioning of the 
fishways of the newly completed  John Day Dam. An emergency mid-season closure of the salmon 
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sport  fishery  contributed to an escapement of  chinook salmon  that exceeded the 80,000 to 90,000 
fish needed to perpetuate  the run. 

in  skipjack  tuna  lands.  The  albacore  catch a gain  by 7.5 million pounds  with  a  record 37.8 
The tuna harvest declined by 33.6 million pounds,  due largely to a sharp decline 

million  pounds taken in  Oregon waters. Weather and the availability of fish  held  up generally 
through September.  The  California  albacore harvest was the smallest since 1947, with fishermen 
hampered most  of the time with  strong  northern winds  and  rough seas in  Northern and Central 
California waters. 

record. 

1969 

The  Pacific  sardine  fishery  yielded  only 124.000 pounds - the smallest catch  on 

salmon run  for  the 1969 cycle year was smaller  than  anticipated  and  one  of  the lowest cycle-year 
The  Pacific salmon catch was  25%  less than 1968. In Puget Sound, the pink 

catches on  record. Returns of the  pink  salmon were so small  that  the Washington Department of 

were much  better  than 1968. Yellow fin tuna  catches were excellent,  and  although albacore 
Fisheries closed  commercial  and  sports  pink salmon fishing  in late  August.  California tuna landings 

fishing  off  California was poor  for  the  third successive year, excellent catches were taken from 
Oregon  and  Washington waters. 

moratorium, passed in 1967 by  the  California  legislature, was continued  indefinitely. 
The  sardine  fishery  yielded  onlv 90,000 pounds during the year. The two-year 

record 135.3 million  pounds - 106 million  pounds above 1968. 

1970 

There was a  record  catch  of  Pacific anchovies, with  California landings  totaling a 

The  Pacific  salmon  catch was  61% larger than 1969 and  the largest since 1949. 
Alaska accounted  for 84% of  the  total  catch. However, there were record catches of silver salmon 
taken off  Washington  and  Oregon. 

down,  but  good catches of skipjack  and  yellow fin were recorded.  Total albacore landings  from 
The California  tuna  catch was well above 1969 landings.  The  bluefin harvest was 

Pacific  northwest waters were slightly above the 1969 landing. 

Pacific  and jack mackerel  landings were 12% less than 1969, due in part to the 
concentration  of  fishing vessels on  the anchovy  fishery at the expense of  the mackerel harvest. 

increased catch resulted from greater fishing  effort, early season price agreement, and favorable 
Anchovy landings at California  ports  totaled  a  record 190.9 million pounds. The 

market conditions. 

1971 

All Pacific  salmon species declined in volume  and value except chinook salmon 
which increased slightly in volume  compared  with 1970. 
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1972 

Pacific Coast shrimp  landings of 106.0 million  pounds  worth $6.6 million were 
28 percent of the volume and  3  percent of the value of the  total U.S. shrimp harvest. Alaska led in 
volume  with  a  near-record 81.3 million  pounds,  followed by  Oregon  with  a  record 20.6 million 
pounds-an increase of 129 percent  compared  with 1971. The increase in  Oregon shrimp  produc- 
tion was the result  of an unusually  successful 1970 hatch. 

95.4 million  pounds and $15.0 million  compared  with 1971. Landings of all species except chum 
Pacific salmon landings of 216.7 million pounds  worth $62.8 million declined 

salmon declined  sharply.  Chum  salmon  landings were 5  percent greater than  in 1971-result of a 
record harvest in Puget Sound.  The 1972 canned pack of Pacific salmon was 49 percent less than 
in 1971, and  one of the smallest packs  on  record. 

Landings of tuna in the  continental  United States and  Hawaii were  377.6 million 
pounds worth a  record $89.9 million-an  increase  of 29.5 million  pounds and $14.4 million  com- 
pared with 1971. Record  landings of yellowfin  tuna and  near-record  landings of albacore tuna 
contributed  substantially to  the greater harvest. Despite  the increased production  of albacore, 
fishermen in the Pacific  Northwest received a  record  price  of $680 per ton  for the fish.  A  world- 
wide shortage of albacore  tuna was a contributing  factor  to  the favorable  price. 

The  inter-American  Tropical  Tuna  Commission set a 1972 quota of 140,000 short 
tons  (the same as in 1971) for  the  yellowfin  tuna fishery in  the  regulatory area of the eastern 
tropical  Pacific.  The season opened  January  1  and  closed  March 5,  1972. It was the seventh conse- 
cutive year that  this  fishery  operated  under  a  quota system designed to maintain  the  yellowfin 
population at the  maximum  sustainable harvest. As in 1971, fishermen  reached the assigned quota. 

Total U.S. landings  of  flounders were 168.8 million  pounds valued at $28.8 mil- 

flounders in  California  and  yellowtail flounders in Massachusetts and  Rhode  Island were respon- 
lion, an increase of 8  percent in  quantity  and 30 percent  in value. Increased landings of Pacific 

sible for the increase in  the  total  quantity landed. 

haddock,  white hake, pollock,  and  Atlantic ocean  perch)  yielded 148.8 million pounds valued at 
The  Atlantic  and  Pacific  fishery  for  groundfish  (Atlantic  and  Pacific  cod, cusk, 

$18.1 million-down 6 percent in quantity  but up 8  percent in value compared to 1971. 

Landings of the  leading groundfish species declined in 1972. Landings of the less 
important  groundfish species increased: Pacific cod landings were 10.4 million pounds,  up 61 

hake landings were 6.6 million pounds, up 16 percent. 
percent compared to 1971; pollock  landings were 12.8 million  pounds,  up 18 percent; and white 

1973 

leading commercial  fishing port  in 1973 in terms of value. 
San Pedro, California,  with landings of 474 million pounds  worth $66 million, was the 

dollars - 39% of the volume and 6% of  the value of the  total U.S. shrimp harvest. 
Pacific coast shrimp  landings were a  record 144.3 million  pounds worth 14.2 million 

Washington with  a near record  4.0  million pounds. 
Oregon  shrimpers  caught  a  record 24.3 million  pounds of shrimp,  followed  by 

pared with 1972, landings of silver salmon  in Washington nearly doubled  and red salmon landings 
Salmon  landings in Washington,  Oregon,  and  California increased moderately.  Com- 

more  than doubled. 
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1974 

rockfishes) were42.7 million  poundsvaluedat $6.1 million,  down 19percent inquantitybutup31 per- 
Landings of Pacific  groundfish and  similar species (cod, hakes. ocean perch, and 

cent  in value. Decreased landingsof rockfishes weremainlyresponsibleforthedeclineinthequantity 
of Pacific  groundfish  landings.  Sharply  increased  exvesselvaluesfor  rockfishescaused the total value 
to increase. 

Sea. Management of the halibut fishery of the  United States and Canada in this area is coordinated 
The U.S. Pacific fishery for  halibut extends from  the  Pacific Northwest to the Bering 

through  the  International  Pacific  Halibut  Commission.  Fishing  by  United States and Canadian 
fishermen is restricted to hooks. In recent years the halibut  stocks  in some areas  have been substan- 
tially  reduced through  the  incidental  catch by  the  trawl  (net) fisheries of other  nations. 

The  Pacific  catch of 48.4 million pounds of sea herring valued at  $8.3 million 
accounted for 40 percent of  the  total  U.S.  quantity and  about  three-quarters of thevalue. Sea herring 

since 1964. 
landings in  California  and  Washington were up sharply,  and  total  Pacific  landings were the largest 

LandingsofPacificsalmonwere196.8millionpoundsworth$121.3million-adecline 
of 16.2 million pounds  and $3.8 million compared  with 1973. The harvest  was the smallest since 1915 
when 120.4 million pounds were taken. In general, fishermen received good prices for salmon - 
somewhat better than  the high  prices  of 1973. Landingsdeclined  inallstatesexceptOregonwherethe 

excellent catches of silver salmon. 
production  of 15.6 million  pounds increased 10 percent  compared  with 1973 -principally becauseof 

The harvest of dungeness crabs increased from 12.1 million pounds in 1973 to 16.1 
million  in 1974. The 1973 production, however, was thesmallest since 1937. Theslight volumeincrease 

Washington (5.6 million  pounds) and in  Oregon (4.5 million) were still  much lower than  the average 
in 1974 occurred in the  Washington  and  Oregon fisheries. However, landings of dungeness crabs in 

production  for these states in previous years. 

miIlion-adeclineof3percentinvolume,butagainof19percentinvaluecomparedwith1973.Alaska 
Shrimp  landings  in  the  Pacific Coast States were 139.5 million pounds  worth $16.8 

led in volume with 107.5 million  pounds,  followed  by  Oregon  with 20.1 million, and Washington  with  a 
record 9.1 million pounds. 
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PREFACE 

Oceanic and Atmospheric  Administration, US. Department of Commerce.  The  large maps are 
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composites  of  a series of about 260 map transparencies  prepared by  the National  Marine 

identify the vessels, the precise  locations  dragged,  the  four  principal demersal species taken, 
Fisheries Service, oriented to standard Coast and  Geodetic Survey maps. These transparencies 

and the weight of each. 

each species taken per hour  of  trawl. 
The  small scale maps and  tables are also originals, based upon the pounds of 

Shell  Oil Company, as a contribution  to  the Environment  and  Biology  Standing  Committee  of 
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EXPLORATORY FISHING  DRAGS FOR DEMERSAL FISH  AND SHELLFISH 
IN THE  GULF  OF ALASKA 

INTRODUCTION 

Bureau of Commercial Fisheries, and the  International  Pacific  Halibut  Commission have conducted 
During the past several decades, the National  Marine Fisheries Service, formerly the 

extensive fish  and  shellfish surveys in waters overlying  the  continental  shelf and slope in the 
Northeastern  Pacific Ocean. During these surveys, fish  and  shellfish  populations were sampled with 
otter trawls, shrimp  trawls and beam trawls. These exploratory  trawls  provide an excellent source to 
determine the type,  distribution,  and  densities  of demersal fish  and  shellfish species that inhabit 
these waters, especially in areas where  no  commercial  fishing was conducted. 

National  Marine Fisheries Service starting in 1950 and  ending in 1968 in  the  offshore and inside 
Data used in this  report were taken from 2,463 exploratory  drags  conducted  by  the 

watersaroundtheGulfofAlaska;andfrom432dragsconductedfromMay3,1969toJuly25,1971.T0 

Southeastern Alaska - from  Dixon Entrance to Cape Spencer including  the inside waters; 2) Yakutat 
facilitate analysis of  the data, the  Gulf  of Alaska area was divided  into five regions, namely: 1) 

region-fromCapeSpencertoCapeSt.Elias;3)PrinceWiIliamSoundregion-fromwestofCapeSt. 
Elias to Pye Island; 4) Cook Inlet; and 5) Kodiak-Shelikof  region,  which covers all parts  around 
Shelikof  Strait  up  to west end of Kodiak  Island. 

the three Gulf regions and depth zonesfollowed  the same trend as the 1950-1968 drags except for 
Forthe1969-1971exploratorydrags,therelativeabundanceofcatchforallspeciesin 

scallops. Exploratory drags made  off  Kodiak  Island  during the 1969-1971 period revealed a great 

dredged  off Ugak Island in 0.6 hr. at 40-45fathoms. Due  to several high catches, the average catch per 
abundance of  scallops in  the  Marmot and Ugak Bay areas where a  record  catch of 775  Ibs. was 

hour  for this species in  Kodiak-Shelikof  region jumped from 99 Ibs. (1950-1968) to 375 Ibs. (1969- 
1971). exceeding the Yakutat region average catch  by 134%. 

trawling  of  a  particular species or groups  of species by regions  and  by  depth intervals. A 
The data were analyzed to  determine  the average catch per unit of successful 

50-fathom depth  interval was used  for  the  continental shelf (1-99 fathoms)  and upper conti- 

chosen to evaluate distribution  and  abundance  patterns  in deeper waters. 
nental slope (100-199 fathoms).  Beyond  the  200-fathom  contour,  100-fathom intervals were 

Catches from successful  sampling  stations were evaluated by major fish  groups 
for the demersal fish species, except  halibut  and  sablefish  which were analyzed separately. 
Trace ( 10 Ibs.) catches were excluded  from the analysis; however, the  location  of drags taking 
a  particular species or  groups  of species is indicated in the  distribution maps. The  depth of 
each haul was determined as the median  between  the deepest and shallowest depths  recorded 
for each exploratory  drag.  The  total  minutes  trawled for  the specific  depth  interval was 
determined  and  converted to hours to establish  standard  units of fishing  time. Average catches 
are computed per hour  of  successful  trawling. 

of trawling  for demersal fish species occurred  in  the outer  shelf (50-99 fathoms)  and  inner 
On areas of multiple  depth zone  sampling,  the  highest average catch per hour 

slope (100-149 fathoms). Alverson (1968) signified  that  the greatest density of demersal fishes 

shelf.  This is especially  true  among  the  rockfishes, sablefish, and  some  flounder species. Most 
in the Gulf of Alaska region  occurred  on  the  continental  slope rather than  on  the continental 

winter  months  and move to shallower  depths during  spring and summer. 
demersal fishes concentrate in the deeper portion  of  their vertical  depth range during  the 
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fishes. Shrimp  and sea scallops were found mOSt abundant at 30-70 fathoms, dungeness crab at 
The  shellfish  populations  concentrated  in  shallower  depths  than  the demersal 

10-49 fathoms, king crab at  30-89 fathoms,  and  tanner  crab at 50-149 fathoms. 

Include drag date for 1968-1971 in all tables except Table 2. and  in  all  figures. 
Data for Prince  William  Sound,  Cook  Inlet,  and  Kodiak-Shelikof areas updated to 

FLATFISH OR FLOUNDER GROUP 

and slope in  the  Gulf  of Alaska. As a  group, they dominated  the catches in the  Gulf of Alaska 
Flounders were present in  all regions  and  depth zones of the  continental  shelf 

regions. They were most frequelltty  encountered in  the offshore  regions as compared to the 
inside waters of  the  Gulf.  In  the  offshore regions,  flounders were most abundant on the conti- 
nental shelf (less than 100 fathoms)  decreasing as it goes beyond  the 150-fathom contour. The 
catch per hour  of  successful  trawling  for  flatfish except  halibut are given in Table  1  and 

the Yakutat area. Catch rates were considerably  higher at depths greater than 100 fathoms in 
Figure 1. The average catch  rate on the  inner  shelf was lowest in Cook  Inlet  and greatest in 

the Prince  William  Sound and Kodiak  regions.  The Yakutat region  showed  the greatest abun- 

the most frequently  encountered, as well as the most dominant species, in the  Gulf of Alaska 
dance of  flatfish  in  all  depth zones sampled  (Figure  2).  The  arrowtooth  flounder or turbot was 

(Table 2). It dominated  catches  of  all  five  regions,  comprising  about  half  of  all  the 15 flatfish 
species caught. In southeastern Alaska, turbot made up about 73 percent of total flatfish caught. 

demersal fish species in the  Gulf of Alaska, it  dropped  to  the  ninth  place  for most abundant 
Although  Pacific  halibut  ranked  second in frequency of occurrence among 

species category  (Table 2). Halibut was taken  in  depth zones up  to 299 fathoms in the  Gulf  of 
Alaska regions.  Halibut  catches were highest on  the  continental shelf at depths less than 100 
fathoms (Table  3),  and  catches  generally decreased with increasing  depth. Average catch per 
hour of trawling  on  the  continental shelf was greatest in southeastern Alaska and Yakutat 
regions (Figure 3).  Although  halibut  occurred  in  the  inside waters surveyed, the  catch  rate was 
considerably less than  in adjacent offshore  regions  with similar  depth zones. The average catch 
of halibut per hour of trawling  by regions is illustrated in Figure 4. 
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Table 1 

POUNDS OF FLATFISH  CAUGHT PER  HOUR OF SUCCESSFUL  TRAWLING 
BY REGIONS  AND  DEPTH  ZONES IN THE  GULF  OF  ALASKA' 

S. E .  4I$sKA L P. w. SOUND - K O U I A K - n  0 

DEPTH TOTAL EFFORT CATCH/ TOTAL EFFORT CATCH/ TOTAL EFFORT CATCH/ TOTAL  EFFORT CATCH/ TOTAL EFFORT CATCH/ 
FISHING FISHING FISHING FISHING FISHING 

-DL LuGtiLliQ!&mllQlIB~uiayBsL~~m~~uiayBsL=--= 
1-49 2 ,029  10 .6  191 20 ,261  30.7 660  9 ,116  43.0 212 554" 4.2 

50-99 39,126 1 0 7 . 4  364 44,459 81 .0  549  35,827;': 196.8 182 3,831" 1 7 . 1  

132 8,802"  32.5 271 

224 41,292"  114.3  361 

100-149  22,170  92.9  239  10,890  28.7  379  42,627"  133.5  319  1,002  4.6 218 17,897': 4 6 . 3  404 

150-199  2 ,697  14.5 186 1 , 3 5 3  7 . 7  176 b,4'3O1- 13.5  479  165 1.0 l.S.2' 3,805  4 .6   951 

200-299  345  2.5 138 550  3 .1   177  805 7 .4   109  - - 4 ,120   4 .0   1 ,030  

300-399 31 1.0 1,s. 2/ - - 
TOTAL 66,398  228.9  77,513 1 5 1 . 2  94,8357b 394.2  5,552"  26.9  75,916"  199.1 

Avg. c a t c h / h r .  
for a l l  d e p t h s  290 513 24 I 206 I 381 , 

L / F l a t P i s h   d a t a   e x c l u d e   h a l i b u t  
Z I I n a d e q u a t e   s a m p l i n g  
" I n c l u d e s   e x p l o r a t o r y  drag d a t a  for the   per iod   5-31-69  to 7-25-71. 
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Table 2 

Ten  most  frequently  encountered  and  most  abundant  demersal  f ish  species in the  Gulf  of 
Alaska. 

Frequently  Encountered 

1 .  Arrowtooth  f lounder  or   turbot 

2. Pacific  halibut 

3. Flathead  sole 

4. Pacific cod 

5. Walleye  pollack 

6. Pacif ic  ocean  perch 

7. Rex  sole 

8. Sablefish 

9. Skate 

10. Rock  sole 

Most Abundant 

1. Arrowtooth  f lounder 

2. Paci f ic   ocean  perch 

3. Flathead  sole 

4. Walleye  pollack 

5. Rock  sole 

6. Pacif ic  cod 

7. Dover  sole 

8. Sablefish 

9. Pacific  halibut 

10. Starry  f lounder 

Source:  Alverson. D. L. 1968. Fishery  resources  in  the  Northeastern  Pacific Ocean. In The  Future of the 
Fishing  Industry of the  United States,  New  Series, VoI. 4. Univ. of Washington, pp. 86-101. 
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Table 3 

POUNDS OF HALIBUT  CAUGHT PER  HOUR OF  SUCCESSFUL  TRAWLING 
BY REGIONS  AND  DEPTH  ZONES IN THE  GULF  OF ALASKA 

s. K O D I A K - S k G X Z Q L  P .  w .  s o m  COOK INLE T - 
FISHING 

DEPTH  TOTAL  EFFORT  CATCH/  TOTAL  EFFORT CATCH1 TOTAL  EFFORT CATCH/ TOTAL  EFFORT  CATCH/ TOTAL EFFORT CATCH/ 
FISHING 

YAKmAT 
FISHING FISHING FISHING 

FM. Am.HfmlEGl~mfmlEGl-m~-Mm=--= 
1-49  310 2 . 5  1 2 4   9 1 4  7.8 1 1 7  2,745  34.6  79  198  2 .5  79 585,': 11.4  51 

61  3,244, '~  36.7 88 

100-149  434  9.5 46 287  2 .4   119  895 18.1 49 42' L.0 1,s. 367  5.4  68 

150-199  215 1.1 1.s.- 11 485 5 . 0  97  46 5 4 .0  116 

200-299  390 7 . 0  56 - 50 1.0 1,s. 

50-99   2 ,584   20 .2   128   1 ,118   22 .4   50   5 ,335"   68 .6  78 349"  5.7 

TOTAL 3,543  33.3  2,319  32.6  9,850'  133.3  589" 9 . 2  4.711;': 58.5 

Avg. c a t c h l h r .  
for a l l  d e p t h s  106 71  74  64 M l  

- l l l n a d e q u a t e   s a m p l i n g  
" I n c l u d e s   e x p l o r a t o r y   d r a g   d a t a  f o r  t h e  per iod   5-31-69  t o  7-25-71. 
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ROCKFISH GROUP 

known to be  distributed  both on the  ocean  bottom  and at considerable  distances above It. The 
Rockfish  populations in all  regions are underestimated  since  these  groups are 

rockfish  group was represented  by  a  greater  number of species than any other  fish group 
sampled. About 20 rockfish species, mostly  from  the genus  Sebasfodes occurred  in the Gulf 
regions. The two species of the genus Sebastolobus, both  of  which  are deep-water inhabitants 
contributed  much to the  rockfish catches  beyond 99 fathoms. Many of  the Sebastodes species 
appear to be primary  pelagic  forms  and  large  catches of rockfishes were reported  taken  in 
midwater trawls. For this reason, these species had the greatest bathymetric range, occurring 
in all depth zones sampled. 

Generally,  the average catch per hour  of  trawling  for  rockfish increased with 
depth until it reached its maximum in  the 100 to 149-fathom  depth  zone  (Table 4 and 

were they found in the  inside waters in southeastern Alaska. Furthermore, the number of 
Figure  5). Rockfishes were mostly  encountered  in  the  offshore waters of all regions,  rarely 

species caught decreased in the  inside waters. Pacific  ocean  perch,  the most important  single 
species of rockfish  dominated  the  catches  on  the  outer  continental shelf and upper slope 

almost all  depth zones sampled, and was second to  turbot as the most  abundant species caught 
(50-149 fathoms) in  the  Gulf of Alaska. It was the  main species caught in  all regions and in 

in the Gulf of Alaska area (Table 2). It accounted  for over 62 percent of the  entire  rockfish 
catches at depths up  to 199 fathoms. The  highest  catch rates of  rockfish  occurred  in southeastern 
Alaska in the 100-149 fathom  depth  interval  (Figure 6). Pacific ocean perch made up 
approximately 74 percent of the southeastern Alaska rockfish  catch. 
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Table 4 

POUNDS  OF  ROCKFISH  CAUGHT PER HOUR OF  SUCCESSFUL  TRAWLING 
BY REGIONS AND DEPTH  ZONES IN THE GULF OF  ALASKA 

S .  E .  UKA YAKUTAT P .  w .  s o m  
F I S H I N G   F I S H I N G  

COOK INLET  KODIAK-SHELIKOF 

DEPTH  TOTAL  EFFORT  CATCH/  TOTAL  EFFORT  CATCH/  TOTAL  EFFORT 
F I S H I N G   F I S H I N G   F I S H I N G  

FM. -cArmi~liQyB~~=-m. 
1-49 

50-99  30,923 

100-149  142,363 

150-199  14,100 

200-299  500 

300-399 

TOTAL 187,886 

A v g .  catchlhr. 
f o r  a l l  depths 

- 
23.5 1,316 

94.2 1 , 5 1 1  

1 4 . 4  979 

2 . 0  250 

- 
134 .1  

1 , 4 0 1  

6 5  1 .o  

3,090  16 .5   187   21 ,236  58.1 

14 ,231   25 .8  X 2  2 7 , 6 6 8   5 9 . 3  

1 ,072  5 .0  215   1 ,560   6 .0  

2 ,315  3.1 747 

20 ,708   5 .04   50 ,529   124 .4  

41 1 

CATCH/  TOTAL  EFFORT  CATCH/  TOTAL  EFFORT  CATCH/ 
Jo.!LxAT.€HmA3!x5mmA3!x5 
I .s .L' 240 2 .0 120  

366 - 23,184;'~ 29.9 7 7 5  

466 - 6 , 2 4 3  1 5 . 5  $!23 

260 300 1 . 0  1,s. 

2 9 , 9 6 7 :  48 .4  

406 6 14 

- 
"Includes  exploratory  drag data f o r  the period 5-31-69 to 7-25-71. 
l l lnadequate sampling 



AVERAGE CATCH  OF  ROCKFISH PER HOUR TRAWLED BY REGIONS  AND 
DEPTH  ZONES IN THE  GULF OF ALASKA 
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SABLEFISH 

caught in trace  amounts in the  inside  waters of southeastern Alaska, Prince  William Sound, 
Sablefish were distributed over the  entire  offshore areas of the Gulf. They were 

Cook Inlet,  and Shelikof  Strait.  They  are known  to be  particularly  concentrated  within  or near 
submarine  canyons  or  gullies, preferring blue-clay or  mud bottom to sand or  rock  bottom. 
Highest  catches  occurred beyond  the 100-fathom zone in  all regions with adequate  sampling 

continental  slope.  They were scarcely found  on  the  continental shelf at depths less than 50 
(Table 5 and  Figure 7). Sablefish are known  to be abundant in  the deeper waters along the 

fathoms. 

from Cape Cross to Cape Fairweather. and  from  Middleton  Island  to Portlock  Bank.  This 
The  major  offshore fishing banks  for  sablefish are found off Baranof Island. 

accounted  for  the  highest  catch  rates in the Yakutat area (Figure 8) .  The  major  sablefish 
fishing areas in the  inside waters of southeastern Alaska are  located in Clarence Strait, 
Frederick Sound  and  Chatham  Strait (see map). 

Small immature  sablefish are common  in  inshore waters in southeastern Alaska, 

waters along  the  continental  slope,  and seasonal bathymetric movements were observed for 
particularly during  the  spring  and summer mont'ls. Adult  sablefish appear to  inhabit  the deeper 

this species, migrating  from deep to shallow waters with  the onset of  spring. 
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Table 5 

POUNDS  OF  SABLEFISH  CAUGHT PER HOUR OF SUCCESSFUL  TRAWLING 
BY REGIONS  AND  DEPTH  ZONES IN THE  GULF OF  ALASKA 

L 
DEPTH 

1-49  

50-99 

100-149 

150-199 

200-299 

300-399 

- YAKUTAT P .  W .  S O W D  COOK I 
F I S H I N G   F I S H I N G   F I S H I N G  

NLET KODIAK-SHELIKOF 

TOTAL EFFORT CATCH/ TOTAL EFFORT CATCH/  TOTAL  EFFORT  CATCH/  TOTAL  EFFORT CATCH/ TOTAL  EFFORT  CATCH/ 
HOUR I H O U R S )  WLIR CATCH (HOURS) X!!& 

F I S H I N G   F I S H I N G  

~ ~ ~ ~ H & J , . U & l H o u R - € 4 X i i L ! ! Q W . l  
~ ~ ~~~ ~ 

1 50 2.0  75 48 1 . 5  

642  9 .0   71  1 ,915 9 . 3  206 2 , 9 3 8   1 3 . 3  

2 ,336   20 .0   117   2 ,530  6.3  417 & , I 2 7   2 9 . 0  

1 ,010 10.2  99  20 0 .6  1,s.  1 0 0   2 . 0  

485  2 .5   194  2 ,040 2 . 1  971 

29  0 .9  I.S. 

TOTAL 4 ,502   42 .6   5 ,755   20 .3  7 , 2 0 5  4 5 . 8  

A v g .  catchlhr. 
far a l l  depths 106 333 

1,s.- l /  40 1 .o  1 , s .  

221  20 I . S .  702 2 . 0  1 , s .  

142 

50 3 5  1.0 1 , s .  

510 3 . 0  1 7 0  

1 ,287   7 .0  

I . S .  1811 1 5 7  

20 

- 1lInadequate sampl ing  
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Average catch in pounds per hour of trawllllg by regions for sablefish based on drags producing 
10 pounds or more. 
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SHRIMP 

plafyceros),  and  coon-stripe  (Pandalus  hypsinotus)  shrimp are the most frequently  encoun- 
The  pink  (Pandalus  borealis).  side-stripe  (Pandalopsis dispar). spot (Pandalus 

tered species in surveys conducted  in the Gulf of Alaska. The ocean pink  shrimp  dominated the 
shrimp  trawl  catches followed by  side-stripe  and  coon-stripe  shrimp. Pink shrimp made up 
about 73 percent of shrimp  catches  for  the  entire Gulf of Alaska regions.  About 86 percent of 
shrimp catches in  Prince William Sound area alone were pink  shrimp. 

towards Kodiak Island  (Figure 10). Explorations of the passages and  bays in  southeastern 
The relative abundance of shrimp increased progressing north and west 

Alaska revealed commercial  concentrations of pink  shrimp  in  Glacier Bay. Stephens Passage, 
Lynn Canal, Idaho  Inlet,  and  Keku  Strait (see map). Best catches were made between 30-89 
fathoms in  all regions  explored.  The  highest  catch rate, based on average catch per hour  of 
trawling  for  shrimp  consistently  occurred in the 30-49 fathom  depth  interval in all regions 
(Table 6). The  highest  single  catch of shrimp (13,450 Ibs.) occurred at depth range of 78-83 
fathoms in Uganik Bay in Kodiak Island.  The  Kodiak-Shelikof region provides the major 
source  for  commercial  shrimp  fishing. Good catches were made at 30-109 fathom intervals in 

Sound to the west end of Kodiak Island. In the Yakutat area, shrimp were only  found  in 
bays and  inlets, as well as the  offshore waters  of  the  continental  slope from Prince  William 

Yakutat Bay  where they were relatively abundart at depth range of 30-49 fathoms  (Figure 9). 
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Table 6 

POUNDS OF SHRIMP  CAUGHT PER HOUR OF SUCCESSFUL  TRAWLING 
BY REGIONS AND DEPTH  ZONES IN THE  GULF  OF ALASKA 

S. E.  ALASKA YAKUTAT 
F I S H I N G   F I S H I N G  

P. W .  SOUND COOK I N L E T  KODIAK-SHELIKOF 
F I S H I N G  F I S H I N G  F I S H I N G  

DEPTH  TOTAL  EFFORT  ChTCHI  TOTAL  EFFORT  CATCH/  TOTAL  EFFORT  CATCH/  TOTAL  EFFORT  CATCH/  TOTAL  EFFORT CATCH/ 
A CATCH  (HOURS) HOUR __ CATCH , (HOURS) HOUR CATCH (HOURS) HOUR CATCH  (HOURS) HOUR CATCH JHOURS) HOUR - 

10-29 547 1 .6  

30-49 8 ,049  22.2 

50-69 6 , 0 6 7  33.9 

70-89 5,111 33.3 

90-109 2,162 17 .5  

110-129 537 4.0 

130-149 7 1  1.5 

150-299 56 1 . 2  

TOTAL 22,600  115.2 

A v g .  c a t c h l h r  
for a l l  d e p t h s  

1.s.- 
11 

362  2,173  7.0 

179  1 ,356 7 . 7  

153 1 ,353  11.0 

124  395  3.0 

134 

I . S .  

1,s. 

5.277  28.7 

196 

310   2 ,292   4 .7  

176  12,0309:  28.1 

123 11,424':: 47.2 

1 3 2  5,171;'~  40.4 

- 1,520"  10.5 

585 5.8 

3309: 5 . 5  

33,352;':  142.2 

184 

- 1 ,572  

488 5 ,  9Y8,'c 

428  8 ,451" 

242  11,344:; 

128 1,589' 

144  1,1371'; 

101 690 

6 0  532 

31,313;': 

235 

3 . 0  524  560 

6.4  937  33,323 

10.1  837  62,047'  

19.4 585 102,834;'f 

2 . 7  589  27.128" 

3 .5   325   1 ,123  

1 .4  1,s.  214 

1.0 1,s. 273 

6 7 . 5  227.5029: 1 

1.0 1,s.- 
11 

19 .0   1 ,754  

31 .4   1 ,976  

71.1 1 ,446  

30.7  864 

9.0  125 

1 . 5  I.S. 

2 .0  I . S .  

.65.7 

659   1 ,373  

- 
*Inc ludes  e x p l o r a t o r y  d rag  d a t a  f o r  t h e   p e r i o d  5-31-69 t o  7-25-11. 
11 Inadequate  s a m p l i n g  



AVERAGE CATCH OF SHRIMP PER HOUR  TRAWLED BY REGIONS AND 
DEPTH  ZONES  IN  THE  GULF  OF ALASKA 

S.E. Alaska Yaku1.1 P. WIIIIam Sound Cook Inlel Kodlak-SMIkol 
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DUNGENESS CRAB 

shelf at depths less than 50 fathoms  (Table 7). They occurred  frequently  in  the inshore waters 
Dungeness crabs  concentrate  in  relatively  shallow waters on  the  continental 

of Prince William Sound at depth zones between 10-29 fathoms.  Exploratory  drags  conducted 

crabs at depth intervals of 10-49 fathoms. Smaller catches were found  in southeastern Alaska 
in the vicinity of Cape Fairweather in the Yakutat  region revealed concentrations of dungeness 

and the Kodiak-Shelikof  regions  (Figures 11 and 12). 

in the Gulf. However, there are speculations  that both  king  crab and dungeness crab may now 
Data are inadequate  to  ascertain the standing  stock of dungeness crab resources 

be  approaching full utilization  and  yields may decline unless new  stocks are fished. 
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Table 7 

POUNDS  OF  DUNGENESS  CRABS  CAUGHT PER HOUR  OF  SUCCESSFUL  TRAWLING 
BY REGIONS  AND  DEPTH  ZONES  IN  THE  GULF OF ALASKA 

C F A i 4 S K A  TAT E'. w .  s o w  COOK I N L E T  
F I S H I N G   F I S H I N G   F I S H I E G  

KODW<-SYELIt;CF 

DEPTH  TOTAL  EFFORT  CATCH/  TOTAL  EFFORT CATCH/  TOTAL  EFFORT  CATCH/  TOTAL  EFFORT  CATCH/  TOTAL EFFOKT CATCIV 
J&- (HOURS) H O L J  CATCH  (HOURS) HOLR CATCH (I lOURS) Hob2 CATCII (HOLIRS) tlOUR CATCH ( I t O L S S )  HOLX 

3 . 8  23 

F I S H I N G   F I S H I X G  

10-29  10 .1 I.SJ/ 475 2 . 1  226 1 ,678   13 .0   129  140 0 . 5  1.5.- 
I /  

8 6 .;? 

30-49  136 2 .o 68 6 5  1 . 0  1 , s .  214  4.0 54 25 0 . 8  1 , s .  246;' 3 .  3 

50-69 10 . 5  1,s.  38 2 . 0  19 

.. 
0 

TOTAL 156   2 .6   540   3 .1   1 ,930   19 .0   165   1 .3  3 3 P  7 . 1  

A v g .   c a t c h i h r .  
fo r  a l l  deoths   60   174  102 1 2 7  5 ;  

L/Inadequate sampling 
y I n c l u d e s   e x p l o r a t o r y  drag data f o r  the   pe r iod .5 -31-69   t o  7 - 2 5 - 7 1  

N 
W 
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KING CRAB 

occurred at depths well  beyond  the  100-fathom  contour.  Almost  all  of  the  king  crab  resources 
Unlike dungeness crab, king crabs  inhabit  a greater vertical depth range  and 

in the Alaskan Gulf are concentrated in waters from Cook  Inlet  and  Kodiak  region west to 
Unimak Pass. 

per hour  of  exploratory  drag for this species lie in depth zones ranging  from 30-89 fathoms 
The greatest abundance of  king  crab based on total  catches and average catch 

(Figure 13). Total  catches of king crabs were highest in Kodiak-Shelikof region (Table 8) ,  
where they were frequently  encountered in most exploratory  drags  for  all  depth zones. 
However, catch rates were lower in  this  region due to higher  single  catches in the Cook 
Inlet area. The  highest  single  catch  of king crab (3,000 Ibs.) was taken  northwest of Ushagat 
Island in the  lower  Cook  Inlet  region. The average catch  per  hour  of  successful  trawling for 
king crabs  for all  regions is illustrated in Figure 14. It is estimated  that  a  standing  stock of 
approximately 500 million  pounds  of  king crabs exist in the  Gulf  of Alaska. 
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Table 8 

POUNDS  OF KING CRABS  CAUGHT PER  HOUR OF  SUCCESSFUL  TRAWLING 
BY REGIONS  AND  DEPTH  ZONES IN THE  GULF OF  ALASKA 

x 
DEPTH 

10-29 

30-49 

50-69 

70-89 

90-109 

110-129 

130-149 

150-399 

S. E .  AIASKA YAKLITAT 
F I S H I N G   F I S H I N G  

P .  W .  SOUND 
F I S H I N G  

COOK I N L E T   K O D I A K - S H F L I K O F  
F I S H I N G   F I S H I N G  

AiI.citulL4ml~Mmam- 
TOTAL  EFFORT  CATCH/  TOTAL  EFFORT  CATCH/  TOTAL  EFFORT 

162 

67 

10  

2 5  

12  

51 

1.0 I.S. 

2 . 1  32 

. 4  1,s. 

. 5  1,s. 

.5 I . S .  - 
1.0 1 , s .  

2 1  

156 

456 

901 

515 

12 

108 

TOTAL 327 5.5 2,169 

A v g .  catchlhr. 
for a l l  depths  59 

0 .9  

4.4 

8 . 2  

9.1 

b.8 

0 . 5  

1 . 0  

30.9 

1.s.- 11 

35 

56 

99 

76 

I.S. 

I . S .  

70 

47 1 . 5  

330  2.8 

8 5   1 . 5  

7,176  5.3 

7,638 11.1 

LiQ!&mL.iiQmu=mm 
CATCH/  TOTAL  EFFORT  CATCH/  TOTAL  EFFORl 

31 1.193* 5.4 

118 5,545;’: 24.5 

57 2,252: 18.0 

1 , 3 5 4  7,817 3 2 . 8  

556 6 .O 

160 2 . 7  

17,523”;  89.4 

688 

CATCH/ 
dQ!& 

2 2 1  

226 

125 

238 

93 

59 

196 

LlInadequate sampling 
9 : 1 ~ ~ l ~ d e s  e x p l o r a t o r y  drag data for t h e  period 5-31-69 t o  7 - 2 5 - 7 1 .  



AVERAGE CATCH  OF  KING CRABS PER HOUR  TRAWLED BY REGIONS  AND 
DEPTH  ZONES IN THE GULF OF ALASKA 

S.E. Alaska Yakulal P. William Sound Cook Inlet Kodiak-Sheiikof 
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TANNER CRAB 

Like  king  crab, tanner  crabs have great vertical  depth  range.  They were most 
abundant on  the outer  continental shelf and  upper  slope at depths  between 50 to 149 fathoms 
from Cook Inlet to west of  Kodiak  Island  (Table  9  and  Figure  15).  Highest  catch rates were 
observed in  the  lower Cook Inlet area at 50-109 fathom  interval.  They  were  frequently  caught 
in all  regions  explored.  The average catch per hour of trawling for  tanner  crabs in all  regions 
are shown  in  Figure 16. 
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DEPTH 
EM. 
10-29 

30-49 

50-69 

70-89 

90-109 

110-129 

130-149 

150-299 

Table 9 

POUNDS OF TANNER  CRABS  CAUGHT PER HOUR OF SUCCESSFUL  TRAWLING 
BY REGIONS  AND  DEPTH  ZONES IN THE GULF  OF  ALASKA 

S. E.  ALASKA  YAKUTAT 
F I S H I N G   F I S H I N G  

P .  W .  SOUND 
F I S H I N G  

COOK INLET  KODIAK-SHELIKOF 
F I S H I N G   F I S H I N G  

TOTAL EFFORT CATCHI  TOTAL EFFORT CATCHI TOTAL EFFORT CATCHI  TOTAL EFFORT CATCHI  TOTAL EFFORT CATCH/ 
CATCH (HOURS) (HOURS) HOUR CATCH (HOURS) HOUR CATCH HOUR CATCH (HOURS) HOUR CATCH (HOURS) HOUR - I 

350 

782 

491 

297 

556 

92 

360 

- 
TOTAL 2,928 

Avg. catchlhr. 
for a l l  depths 

2.0  175  155 

5.2 150 176 

7.0 70 1,784 

4.5 66 1,371 

4.0  139 5,940 

1.5  61  197 

2.0 180 385 

38 

26.2  10,046 

- 

112 

1.1 1 , s . u  229  2.9  79  20 0 . 5  1,s.  1,s.  I 419" 1.7 

4.0  44  363 

14.7  121  5,090 

12.9 106 2,284 

10 .4  571 7 , 0 3 0  

4.0 49 2,559 

2 .0  192 1,257 

1,o 1,s.  378 

50.1 19,190 

6 . 5  56  1,605 

38.4  132  4,804" 

34.3  66  17,845 

54.3  129  3,570 

21.2  121  120 

8 . 9   1 4 1  50 

7.3 52 - 
173.8  28.014" 

2 00 110 

2 . 5  642 3,663':: 

3.0 1,601 2,71bi 

13.8  1,293 2,147 

3.1  1,152  3,543 

2 . 0  60 977 

0.9 1,s .  - 
25 

25.8  13,490" 

18.2 201 

18.7 145 

17.3 1 2 4  

1 3 . 4  264 

8 . 0  122 

0 . 5  I.S. 

77.8 

1,086 I 7 3  

L/Inadequate Sampling 
* I n c l u d e s  exploratory  drag  data f o r  the period 5-31-69 to 7-25-71. 



w 
N 

29 
10- 

30- 
49 

50- 
69 

;7 
f 
Y 
c - 
f 

0 109 
p 90- 

110- 
1 29 

130- 
149 

299 
150- 

AVERAGE CATCH  OF  TANNER  CRABS PER HOUR  TRAWLED BY REGIONS 
AND  DEPTH  ZONES IN THE  GULF  OF ALASKA 

S.E. Alaska YakuIaI P. Wllllam Sound Cook Inlet Kodlak-Shsllkol 

IS. 1,s. I.S. 

I I I I 1 I I I I I 

I I r l l l l l - l r l l  

I 1 I l l  I 

I I 1 I I C I  I C I  I 

- I l  I 

1,601 ,MI I 
1 I I I I I I 

I I I I I I I I I 

1,s. 

I I I I I I I I I I 

IS .  I.S. - 
I I I I I I I I I I 

500 1000 500 1000 500 1000 500 1000 500 1000 

Pounds Per Hour 0 1  Trawling I S ~ inadequate sampling 

Figure 15 



U 
Average catch in pounds per hour of Irawllng by regtons lor lanner  crab based on drags 
producing 10 pounds or more 

Figure 16 

w w 



SEA SCALLOP 

areas of best catches included Cape Fairweather. off Icy Bay, and east of Cape St. Elias. all 
Best catches were made in depths  between 30 and 70 fathoms  (Table  10). The 

located in the Yakutat region  (Figures 17 and  18). Sea scallops were also successfully  dredged 
in Marmot Bay and Stevenson Entrance off Kodiak  Island  and  trace  amounts were observed 
off lower Kenai Peninsula  and  Shelikof  Strait. 

Exploratory  drags made off  Kodiak  Island during the 1969-1971 period revealed 

was dredged off Ugak Island  in 0.6 hr. at 40-45 fathoms. Due  to several high catches, the average 
a great abundance of scallops  in  the  Marmot  and  Ugak Bay  areas where a record  catch  of 775 Ibs. 

catch per hour  for  this species in Kodiak-Shelikof  region  jumped  from 99 Ibs. (1950-1968) to 375 
Ibs. (1969-1971). 
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Table 10 

POUNDS  OF  SCALLOPS  CAUGHT PER HOUR OF  SUCCESSFUL  TRAWLING 
BY REGIONS AND DEPTH  ZONES IN THE GULF OF ALASKA 

I C Y  BAY T O  
C FA-R T BAY A C .  S T .  ELIAS C O O K   I U L E T  KODIAK-SHELIYOF 

F I S H I N G  
D E P T H   T O T A L   E F F O R T   C A T C H /   T O T A L   E F F O R T   C A T C H /  TOTAL E F F O R T   C A T C H /   T O T A L   E F F O R T   C A T C H /  TOTAL EFFORT C A T C H /  ? M A L  E i i V R I  i T N !  

F I S H I U G   F I S H I S G  FIStlISG F I S H I N G  f I s n n G  

-L&W HOLX .(&.P&l JW C A I C H  &W&l liQK -CAEH &X CATCH IIIOL‘Rsi iHOLR CilCII I 
<I0 - 5 5  0 . 5  1 , s . -  1’ 

3 0 - 3 9  1,410 5 . 5  252  25 . 3  1 . 5 . -  7 5  . 5  1 . 5 .  - 2 . 2 7 b ’  L . 7  i 8 4  

40-49 422 2 . 1  201 28 1.0 1,s .  830 i i . 0  208 108 1 .3  1 . 5 .  - ! .?SO 3.6 i s 9  

5 0 - 5 9  115 . 5  1,s.  LI: 2 .0  :08 1,622 6.7 212 - 1. t185.  2 . 5  i1L 

6 0 - 5 9  161 2 . 5  6 6  395 2 . 1  188 196 3 . 5  56 - 5:o 1 . a  150  

7 0 - 7 9   9 2  2 . 5  37 1 7  1.0 1 . 5 .  l i  0 . 5  1,s 

8 0 - 8 9  10 1.1 1 , s .  

TOIAL 1 . 8 3 2  1 . 7  438 7 . 9  1,715 8.” 1 , 7 2 b  11.5 1 7  1.0 5 , 1 0 1  ! j . 2  

Auq. c a c c h i h r .  
For a l l  d e p t h s  238  5 8  1 9 9  150 3 7 5  I 
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ABSTRACT 

of34" APlgrovity crude oil were discharged from rhe Chevron Moin 
During a three-week period in 1970 on enimated 65,000 barrels 

Pass Block 41C Plarjorm. J J  miles e m f  of the Mississippi River 
Delro. Two thousond barrels of chcmicol dispersants were sprayed 
on the platform and surrounding water surface. 

l r  is estimated that  between 25.30% o f t h e  oil evaporated during 

less than J% dissolved, and less tho" 1% of the oil was identified in 
rhe first 24 hours, 10.20% wus recovered from the wafer surface, 

sediments within I? 5-mile rodius of rhe platform.  The remaining oil 

photooxidized. 
emulsified and dispersed to undetectnble levels. biodegraded, 07 

7'he highest masured concentrations in wcter or the platform 
and at J mile were: oil-in-water emulsion, 70 ro J ppm; dissolved 
hydrocarbons, 0.2 to 0.001 ppm; dispersant 1-3 to unmeosuroble 
( 4 2  ppm). 

Total extroctoble orgonic matter wns highest in sedimenrs near 
the Mississippi River Delro and in the inland boys. 

Spilled oil. idenrified in bottom  sediments  by gos chromotog- 
mphy. showed rapid weorhering after 1 week to J month ondar  the 
end of  1 yeor w m  reduced ro a Jew percent ofthe nmount offer the 
spill. Spilled oil wos not found in the sediment below  1.5 inches. 

Over 550 species of benrhic organisms were identified in 233 
benthic somples. The  number of species ond number of individuols 
o f  benthic organisms showed low values in some samples near the 
platform. However, seasonal variations, bottom  rediment type, ond 
possibly orher environmental parmeters  mode it impossible to 
determine  whether rhese locotions hod been affected  by  the spilled 
oil. 

viduols, or other biological parameters with  the  hydrocarbon con- 
There was no conelotion of number ofspecies, number  ofindi- 

tent of the sedimenrs for somples from within (I 10-mile rodius of 

*Robert D. Groover formerly worked for Bio-Oceanic Research, 
h e . ,  New Orleans, Louisiana. 

the plotfom. This lock of correlorion suggests lack of significant 
efject ofoil on benrhic organisms. 

cycle ofcommercially important shrimp. Blue crabs were observed 
Exrensive rmwl samples showed no nlreration in rhe onnuol life 

rhroughout the urea, and the  number of species o f f i s h  collected 
were comporoble to r? prior survey. 

INTRODUCTION 

Extensive chemical and biological studies were undertaken dur- 
ing and following the discharge of ail from the Main  Pass  Block 41C 

determine any adverse effects of the oil on the marine environment. 
(MP41C) platform to  determine the fate of discharged oil and to  

To answer these questions, hydrocarbon  determinations were 
made of the water column, sediments, and selected tissue samples. 
Benthic organisms in numerous bottom samples were enumerated 
and identified. Numerous trawl samples wele taken  to collect vari- 
ous species of fish, shrimp, and crab. Bioassays were made using two 
surfactants, the spilled crude oil and  the oil and surfactants in com- 
bination. 

about 11 miles east of the Mississippi Delta and 80 miles southeast 
Chevron Production  platform C, Main  Pass Block 41, located 

of New Orleans caught fme February 10, 1970. Until March 10, 
most of the discharged oil and gas burned. On March 10, the fre 
was successfully extinguished and oil was discharged until March 31 
when the last wells were brought under control. During this 3-week 
period, an estimated 35,000 to 65,000 barrels of nude oil were 
discharged [ 1 1 .  Assuming the higher value, the  rate of discharge the 
first 3 days was approximately 6,000 BID, decreasing after the third 
day to 3,000 BID, and then to 1,500 B/D during the final week as 
oil discharge from the various  wells was terminated. 

As a safety precaution during the f i e  and oil spill, 2,006 barrels 
of chemical dispersants were mixed in water and sprayed on the 
platform and surrounding water surface. 
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556 CONFERENCE ON PREVENTION AND CONTROL OF OIL POLLUTION 

Fate of discharged oil 

W e n  oil is introduced to the marine environment. a varicty of 
transformations involving  physic31. chemical, and biological proc- 
esses occur. These include evaporation, spreading, dispersion, sol"- 
tion, emulsification, sedimentation, biodegradation. and chemical 
oxidation. As discharged oil weathers, the various dispersive and 
degndative processes shift from the more rapid phyaicai effects to 
the slower chemical and biological modifications. 

Evaporation. Most oil discharged from the MP41C platform was 

ing evaporation of the lower molecular weight hydrocarbons. 
33-35" API gravity. Much  of the oil sprayed high into the air favur- 

0.5 mm thick on a water surface lost all hydrocarbons  through 12 
Kreider 171, in simulated laboratory  experiments, showed that oil 

carbon atoms in the molecule in 24 hours. If the film thickness was 
only 0.1 mm, hydrocarbons  through 14 carbon atoms were lost 
during the fust day. Using Kreider's data  and the Bureau of Mines 
analyses of MP41 crude oil, petroleum fractions through the kero- 

would have been lost to the atmosphere in the first 24 hours. 
Sene distillate (C12) would have evaporated and 28%  of the oil 

Spreading and dispersion of the oil. Because MP41 crude is a low 
viscosity oil, it spread rapidly on the water surface. The surface oil 
moved under the combined influence of wind, waves, and surface 
cunents. The surface oil, often in reddish-brown rope-like wind- 
rows, was generally water-in-oil emulsion or "chocolate mousse." 
On most days, the slick was about 6 miles in length and 1 mile wide. 
On 2 days, during relatively calm weather, the surface slick was 
observed 40 miles to  the  south,  and on another day it  extended a 
similar distance to  the east. 

as a widening creamy-yellow near-surface plume as it moved with 
Some oil was emulsified. This oil-in-water emulsion was observed 

the water from  the  platform. The emulsified plume became suffi- 
ciently dispersed so that at a distance of about 1 mile from  the 
platform  it became difficult to observe. 

Amount of oil collected. Chevron's measurements indicated that 
during the  fust 10 days, 15,000 barrels of oil which contained water 
was recovered by skimming devices. As flow rate  decreased, the 
amount recovered per day probably likewise decreased. Assuming 
recovered oil (water-ind emulsion) averaged 1,000 BID for  21  days 
and contained 50% oil. approximately 10,000 barrels of oil were 
recovered (15% of that spilled). 

Hydrocarbons and surfactants in the water column 

Water samples were collected during the last 5 days when the oil 
discharge was estimated at  1,500 BiD. Samples were collected in the 
immediate vicinity of the platform and outward at  distances up to 

depth, and nearhottom. 
30 miles. Water samples were collected from near-surface, mid- 

were analyzed for individual dissolved hydrocarbons having 1-9 car- 
Low molecular weight hydrocarbons (C1C9). Water samples 

bon atoms in the molecule by a gas equilibration method [91 capa- 
ble of measuring low molecular weight hydrocarbons in the sub ug/l 

On March 26, 28,  and  29, water samples were collected in areas 
which visually had the highest concentrations of oil-in-water emul- 
sion in near-surface waters. Samples were collected as near to  the 
platform as safety would permit (900 to  1400 feet) and the emulsi- 
tied oil followed outwardly  until  it could no longer be distinguished 
visually in near-surface waters. 

Total dissolved hydrocarbons associated with the spill which 
exceeded ,002 ppm in the collected waters are shown in table 1. 
These dissolved hydrocarbons are all located near the platform. 
About one-half the dissolved hydrocarbons were low molecular 
weight aromatics-benzene, toluene, xylenes, and trimethylhen- 
zenes. In most instances, dissolved hydrocarbons were observed only 
in near-surface waters, although on March 28, hydrocarbons were 
observed in middepth and near-bottom samples from locations 37 
and 38. When concentxtions in table 1 are plotted versus distance 
from the platform and extrapolated to the platform,  the highest 
predicted concentration in the water was 0.20 ppm. 

(ppb) range. 

Table I .  Total  low molecular weight hydcoearbons dissolved 
in water samples by gas equilibration method 

o i r t a n c e  
From 

L o c a t i o n '  S a m p l e d  F e e t  PPm 

water 
S a m p l e  o a t e  P l a t f o r m ,  c I - C 9  Hydrocarbons. 

5 5  
1 s  
2 5  

0 . 1 2 5  

3 5  6000 0.002 

3 - 2 6 - 7 0   1 4 0 0  
4 1 0 0  
4 7 0 0   0 . 0 1 5 .   0 . 1 8  

0 . 0 1 0 .   0 . 1 7 0  

3 7  5 
3 7  n 0 . 0 2 1  
3 7  B 0 . 0 1 0  

38 n 
38 8 

0.002 
0.005 

3 - 2 8 - 7 0  1 2 0 0  0.022 

38 5 26:O 0.002 

0.200 
0.002 
0.002 

"S = Near~surface; M = mid-depth; B = near-bottom 

The percentage of hydrocarbons from the  crude oil which dis- 
solved in the water column can be estimated by taking an imaginary 
incremental 1-foot thick vertical section through the oil-in-water 
emulsified plume and calculating the volume of water passing 

estimates made at various distances from the  platform on the 3 
through this incremental section with time. Table 2 summarizes 

days. These estimates indicate that an average  of 0.14% of the oil 
dissolved during the first 2-hour period. Because oil-in-water emul- 
sion droplets are small, the rate of hydrocarbon dissolution was 
rapid, and it is estimated that during the  first 24 hours, less than 1% 
of the oil dissolved in water. 

Table 2. Estimation of the percentage of C1 - C hydrocarbons 
that dissolved in the wdta column during the &wron oil spill 

oimenrionr 
O f  Assumed Uearured 

5 s  3-2:-70 1x  300x10 
2 s  

0.090 
l x l O O O x l 0  

0 . 1 7  
0 . 0 1 7   0 . 1 6  

37 5 .  U. B 3 - 1 8 - 7 0  11 200x40 0.018 
38 5 ,  u. B 11. 600x40 0.003 0.07  

0 . 1 3  

4 9  5 3-29 -70   1x   150x10  
50 5 .  n 

0 . 2 0 0  
11 600x30 0.002 

0.23 

mean = 0 .14% 

aAssumed current of 0.5 knot and an oil discharge rate of 1 5 0 0  bbl/ 
day 

With time, these dissolved hydrocarbons  either became ex- 
tremely dilute by dispersion, biodegraded, photooxidized, or evapo- 
rated as predicted by the partitioning of hydrocarbons between 
water and  the atmosphere [IO]. 

High molecular weight hydrocarbons (C,,C,o). Water remain- 
ing in sample bottles following the gas equilibration analysis was 

analyzed for hydrocarbon content by gas chromatography. ?he 
extracted  with l,l,l-trichioroethane. A  portion of the solvent was 

lower limit of detection by this method was about 1 mg/l or 1 ppm. 

tained oil emulsified in the water in excess of 1 mg/l. The oil con- 
Only water samples in the vicinity of  the  MP4lC platform con- 

tents are given in table 3. 
As for dissolved hydrocarbons, the  amount  of oil emulsified can 

be estimated by calculating the  amount of oil passing through a 
I-foot thick vertical section  (table 4). I t  is apparent  from the table 
that considerable variation existed.  Amounts af emulsified oil varied 
either  from  4 to  65% calculated on the amount of oil spilled or from 
6 to  93% based upon partially weathered oil. With so few measure- 
ments,  little reliability can be placed upon the estimates. T h e  one 
value of 60 ppm (table 3) is not representative for the assumed 
incremental section because it is unlikely that most of the oil was 
emulsified. 
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oil and MP41 oil in t m  sediment sampler exhibiting biodegradation 
Figure 3. Gar chromtoyams of partially weathered MP41 crude 

of hydrocarbons 

Figure 4. Gar chromatograms of hydrocarbons  typical of those 
found in sediments near Mississippi  River discharger and in 
Chandeleur Sound 

operations, shipping, and Mississippi River discharge show markedly 
Samples collected in Chandeleur Sound away from petroleum 

different chromatograms; sample 102, figure 4, is typical. The 
hydrocarbon content is  low and  the principal hydrocarbons present 
are "€25  through "€33 with oddqvereven carbon  number pre- 
dominance, indicative of biogenic sou~ces. 

mal, the same relationship was found  for total  hydrocarbons as for 
Hydrocarbons in sediments determined gmvimetricolly. In gen- 

the ClzC33 hydrocarbon  fraction; i.e., high values were found 
around the platform, in sediments discharged by the Mississippi 
River, and in nearshore bays. Lower values were found in Breton 
and Chandeleur sounds. The wntrast between areas, however, was 
not as great as for  the C lzC33  fraction  due to  the generally higher 
total  hydrocarbon values in the sediments from the sounds. 

form was indicated by comparing the C!z€33 hydrocarbon frac- 
Additional evidence of  spilled  oil  in the sediments near the plat- 

tion to  the total  hydrocarbons in the sediments. The Cl2C33 frac- 
tion was 21% of the total sediment hydrocarbons in the platform 
vicinity, and averaged only 6.8%  for the  other locations. 

Estimorr of the omount of oil ihor sedimenred. Even though the 
residuum of the MP41 crude oil will not sink in seawater, its pres- 
ence in the bottom sediments indicated that droplets probably 
attached  to suspended particles, such as silt, in the water column 
and subsequently sedimented. 

The  amount of oil sedimented was estimated by taking average 
sediment oil concentrations,  subtracting the estimated  hydrocarbon 
background, and correcting for weathering. This is only an estimate 
because: sample coverage was not uniform,  the area affected was 
not precisely known, the  amount of oil spilled was not precisely 
known,  and  the  actual degree of weathering was uncertain. 

34, 55, 57, 121, 122, 136,  and 137,  the average hydrocarbon  can- 
If a Smile radius is assumed which includes samples 25 through 

centration in the  C12C33 fraction was 31 mgil. Subtracting  a 1 
mgll background value, the  amount of  hydrocarbons in this  fraction 
in the sediments would be 60 bbl. I f  the more highly weathered 

would be 71 bbl. If the C I ~ C ~ ~  hydrocarbon fraction represents 
samples 121, 122, 136, and 137 are deleted, the amount of oil 

one-half of the  crude oil and if this fraction is one-half weathered, it 
represents 0.4% and OS% of the total oil discharged from the 
MP4lC  platform. 

ured gravimetrically in the same samples. The average of all samples 
A similar estimate can be made using total  hydrocarbons meas- 

was 151 mgll (excluding the more weathered samples, 178 m@) 
with a background of 20 ppm. If the oil had weather-d one-third, 
the  amount in the sediments would be equivalent to 0.6% and 0.7% 
of  the oil spilled. Both calculations reveal that less than 1% of the 
oil discharged was found in sediments within a 5-mile radiusof  the 
platform. 

Hydrocarbons in tissue samples 

Many trawl samples were made over an 11-month period from 
which samples of marine organisms were analyzed for  hydrocarbon 

the spilled nude oil in the sediments, no hydrocarbons in tissue 
content. Using the gas chramatogaphic technique which identifed 

could he  identified with oil from the spill. 

ally low.  Oysters from reefs, all of which were more than  30 miles 
The hydrocarbon contents of shrimp,  crab, and fish were gena- 

from the platform, both on the east and west side of the Mississippi 
Delta shallow-water inland bays, contained appreciable hydrocarbon 
concentrations. 

Benthic studies 

living on or in bottom sediments. This mode of sedentary life con- 
Benthic organisms spend the major portion of their life cydes 

fmes movement of these organisms to  relatively short distances and 
subjects them to  both short and long term  effects  of  environmental 
stresses. Because most benthic organisms do  not have an avoidance 
ability, careful studies of  benthic  communities can frequently reveal 
whether extensive damage OCCUIS from the presence of toxicants. As 
documented earlier, the highest concentrations of crude oil in bot- 
tom sediments were near the platform and appeared to be predomi- 
nantly restricted to within 5 miles and ccrtainly within 10 miles  of 
the platform. 

Evaluation of possible effects of oil on benthic organisms is not 
as straight-forward as might first  appear because numerous enviran- 

bottom  type, season, temperature, salinity, and  food availability. 
mental factors influence benthic communities. These factors include 



EFFECTS 561 

ples from within and outside areas observed to have oil on the 
Benthic studies w e ~ e  conducted over a large area to obtain sam- 

surface. Therefore, organisms were collected from a number of dit- 
ferent environmental areas: near discharge points of the Mississippi 
River. near-shore bays, and the relatively nonrilted area of northern 
Chandeleur Sound. Because of the wide  range  in environmental con- 
ditions, the number and types of benthic organisms could bc 
expected  to vary widely. Changing conditions. which might OCCUI 

o v a  relatively short distances, make it difficult  to distinguish natu- 
ral variations from variations which might have been produced  from 
the spilled crude oll. Thus, as shown latcr, only relatively large 
effects are measurable. 

bined 0.1 m 2  samples) to a depth of 15 inches using a diver-held 
Benthic organisms were collected from a 0.3 mz area (3 com- 

suction sampler 131. Debris and organisms were separated from 
most of the sediment in a 1.0 mm  mesh bag, brought  to the surface, 
and washed through a 1.2 mm screen to remove additional sediment 
particles. 

pling would have been difficult, samples (D locations, figure 5) were 
In waters approaching or exceeding 100  feet where diver  sam- 

obtained by a Shipek dredge. This sampler collected a bottom SUI- 
face area of 0.04 mz and penetrated  to a maximum depth of 4 
inches. A  total of 7 grabs were taken at each location;  5 were 

hydrocarbon samples. 
divided to give duplicate 0.1 mz benthic samples, and 2 w e ~ e  for 

The smaller area and the much lower volume of sediment re- 
sulted in a much lower number of species and individuals. Because 

dredge sample results with the diver collected sampler. These differ- 
of these differences, no attempt has been made to  integrate the 

benthic organisms. 
e n m  point up yet another  factor  to be considered in evaluating 

The samples were preserved  in formaldehyde and brought to the 
laboratory where the benthic organisms were sorted, identified, 
enumerated and tabulated. 

i d  expressions were calculated: (1) the Shannon-Weaver diversity 
In addition to number of species and individuals, two  mathemat- 

index A [141, and (2) Crustacean-Polychaete ratio (CjP). If the 
crustacean group is more sensitive to oil than the polychaete group, 
the ratio should magnify any possible detrimental  effects. 

Discussion of Reiilts. Because  of the large number of benthic 
samples analyzed, only summary information is presented here.  A 
wide variation in number of individuals found in benthic samples 
ranging to B high  of about  56,000 individuals per 0.3 m2. The high 

mollusca (clams) of the species Abro oequolis and/or MulinnrO Inter- 
number of individuals was caused by sampling colonies of small 

alis. The large variation in the number of individuals introduced an 
extremely high variance in subsequent statistical analysis of the 
benthic data involving number of individuals. In an attempt to mini- 
mize the variation, two  corrections were made. The f i s t  was elimi- 
nation  of these 2 species of clams from the 9 samples which had 
these organisms present in numbers greater than 4,000. The second 

number of individuals of that species exceeded 40% of the total 
correction was made by removing from the sample one species if the 

number of individuals, two species if the individuals were present in 
an amount greater than 609, and three species if present in an 
amount @eater than 70%. 

actual number of individuals and from the corrected number of 
T h e  Shannon-Weaver diversity index was calculated from the 

individuals to  give li and (corrected). These corrections w e ~ e  
made in an attempt  to minimize variation to determine whether 
spilled oil had an effect on  the number of individuals as well as 
whether there was a correlation of number of individuals with other 
environmental parameters such as date  of collection, sediment type, 
and organic matter content of sediments. AS shown later, this 
attempt was successful in some evaluations but  not in others. 

Two statistical approaches were used to evaluate the benthic 
data. Thle f is t  approach grouped samples according to  distance  from 
the platform, graphically presented the various biological parame- 
ters, and tested for significance using one-way analysis of variance. 
The second approach was a stepwise multiple regression analysis to 
determine which parameters had effects upon the observed biologi- 
cal data. 

and the number of species in each (excluding the D samples). Loca- 
Figurc 5 shows the collection location for each benthic sample 

tions having two values were resampled; the  bottom value is for 
1971. Benthic samples containing >35  specie^ are indicated by an 
enlarged symbol. Such sample? wwe concentrated near the Missis- 

areas and some of the samples located along the Breton Island- 
sippi  River  Delta  with many of  the  stations  located in the near-shore 

Chandeleur Island trend. In addition, a few samples with a low 
number of species welt  scaltered in the vicinity of MP41C. 

The lower number of species shown in figure 5 in the nearshore 
areas was considered indicative of different environmental condi- 
tions compared with other areas. These differing conditions could 
include sediment type, salinity, and temperature. 

1970 samples versus distonce from plorforrn. Based on the con- 
cept that higher concentrations of oil, documented by chemical 
analysis, occurred in sediments near the  platform and decreased 
outwardly to extremely low values. benthic samples have been 
grouped as follows: near platform,'lJ miles from  platform, andat 
5-mile intervals thereafter. 

Figure 6 is a plot of means of various biological parameters 
versus distance intervals from the platform. Analysis of variance 
revealed a highly significant effect between distance intervals for 
number of species, Rand  A (corrected), and a significant difference 
for Crustacean-Polychaete ratio. No significant difference was 
observed for the number of individuals. In this paper * and ** 
represent statistical significance at the  5% and 1% probability level 
and are referred to as significant and highly significant; NS means 
not significant at  the 5% probability level. 

statistical significance (F = 1.55). The difference in the means of the 
Correcting 6 samples for the high number of clams did not show 

number of individuals was greatly reduced, but variance within 
groups was still large.  Analysis  of variance for the number of individ- 
uals (corrected) gave an F = 1.05, also insignificant. 

Although significant differences were shown for all biological 
parameters except number of individuals, it was not clear what envi- 
ronmental parameter or parameters may  have  caused the observed 
effects. The second statistical approach, multiple regression, per- 
mitted a more complete evaluation of the various environmental 
interactions. 

Multiple regression analysis of the 1970 benthic data (165 sam- 
ple locations with data for time of collection, distance from plat- 
form, sediment type, and organic matter) is shown in table 6 with 
only significant correlations (t-values) given. The same effects far 
distance were observed as for the analysis of variance, except  for the 
number of individuals; the  latter showed a highly significant de- 

This was caused by the high number of individuals of some species 
crease in number of individuals with distance  from the platform. 

cant  correlation  except for a highly significant decrease with in- 
(clams) in a few  of the samples. Their removal resulted in no signif- 

crease in organic matter content  of  the sediments. 
Number of species showed a highly significant decrease with 

and a similar decrease with increase in organic matter content of the 
time of collection (seasonal variation) from April 6 through June 10 

sediments. T h e  observed variation for species and individuals may 
not be due  to organic matter,  but  it related to changes correlating 
with organic matter in near-shore environment such as sediment 
type and salinity. 

The C/P ratio decreased with distance from the platform and 
showed a highly significant increase for sandy bottom sediments as 
compared with mud. This eonfims  the general observation that 
Crustacea prefer a sand bottom, whereas polychaeta are more preva- 
lent in mud 01 silt. 

of species and individuals. It is presented for  those readers who use 
The Shannon-Weaver diversity index is a function of the number 

this index 01 attach significance to diversity indices. In this paper, 
no detailed  interpretation will be made using the index. 

variation due  to time of collection, sediment type, distance  from the 
Multiple regression analysis of 1970 benthic samples indicated 

platform, and organic matter content of the sediment. These varia- 
tions would be expected in nearjhore marine cnvironments. 

of benthic organisms were identified throughout the  study area, yet 
Varktions were also indicated by the fact that over 550 species 

the number of species in any one sample ranged from 11 to 95 with 
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oayr -3.81'. 

0 1 r t a n c e  3.86'. 

S l l f  

Sand 

1971 
b 2 .KO" 

Correlation of  hydrocarbon content of bottom sediments with 
benthos provided additional  information. 

Correlation of hydrocarbon  conten1 of sediment with benthic 

within a 5-mile radius of the  platform and was probably restricted 
organisms. Spilled oil measured in sediments was principally found 

effect  of oil on benthic organisms should be related with the oil 
to within 10 miles. The most diagnostic evaluation of the possible 

content of the sediments measured at  the same locations. Table 10 
shows the simple linear regression coefficient, r ,  and the multiple 
regression results for the 28 samples located within 10 miles of 
MP41C platform. None of the linear regression coefficients were 
significant for correlation of either C12C33 01 C l z +  hydrocarbons 
with any biological parameter. Multiple regression analysis for  both 
hydrocarbon  fractions showed no significance with any biological 
parameter except H, which increased with increasing sediment 

had occurred). AU t-values for correlations with hydrocarbon con- 
hydrocarbon content (opposite that expected if biological damage 

tent are shown to give the order of magnitude for whatever correta- 
tion existed. Only significant t-values are shown m table 10 for 
parameters other than  hydrocarbon content of sediment samples. 

Table 10. Linear regression and multiple regression analysis of 28 

tion of biologifal parameters with hydrocarbon content of sediments 
sample locations within 10 miles of MP41C platform. Conel* 

Sand 2.00' 2 . 1 0 .  2.35. 

'1 sample  c o r r e c t e d  f o r  hlgh nuqbcr o f  <lams 

b2 1 a m ~ l e 3  correc ted  f a r  h l g h   numb^^ o f  c l a n s  

This direct comparison of  benthic organisms with sediment 
hydrocarbon content strongly indicates no effect of spilled MP41 
crude ail on  the benthic  community. 

Bioassay studies 

Static bioassay tests were conducted  with MP41 crude oil, the 
two dispersants used during the spill, and  the combination  of 1 part 
of dispersant plus 10 parts  of oil using 6 test organisms. The bio- 
assay procedure followed the  method outlined by La Roche et al. 
(81. The test animals were Menidio beryllino (Tidewater silverside), 
Fundulus simt7is (longnose killifish), Poloernonem pugio (@ass 
shrimp), Gosrerosreus oculeotus (threespined stickleback), Fundulus 
hereroclitus (mummichog), and Artemio solino (brine shrimp). 

Table 11 summarizes the results of the bioassay studies giving 
the median lethal  concentration (LC50) at  the end of 96 hours. In 
all instances the MP41 crude oil was relativelv nontoxic  to all test 
organisms with the exception of  brine shrimp; it required 660 ppm 
oil to cause one-half kill. 

~~ 
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Table 11. Median lethal concentration (LC50) at 96  hr for six 
organisms, subjected to  MP41 crude oil, two dispersants, and 

one part dispersant plus IO parts oil 

L C J O  I n  P I -  
m 

TIIf.nll.l~ 
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L."."DII l l l l l ' l th 3 s . m o  

1.100 
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I 2  6 , 5 0 0  2 .600  

'Concentration for dispersant-oil mixlure is for dispersant, not t h e  

bpreliminary test 
combination 

Of the two dispersants, Cold Clean was more toxic, although 
grass shrimp appeared relatively Iesistant to this dispersant. Corexit 
7664 was relatively nontoxic to three  test organisms. The combina- 
tion of 1 part dispersant plus 10 parts oil showed little change in 
toxicity caused by Cold Clean, but  the combination increased the 
toxicity of Corexit 7664. This toxicity increase has been observed in 
several studies including those recently conducted by Swedmark 

lated to the effective dispersion of  the oil in water, but in open 
[15,16]. Increased toxicity of the emulsified oil was probably re- 

waten such as those at  the Chevron spill, rapid dilution would mm- 
pensate for the increased toxicity shown in the bioassays. 

tions causing one-half kill are very much higher than those observed 
The bioassays of the  6 test organisms indicate that concentra- 

at the time of the MP41C oil spill. The highest concentrations in the 
water column in the platform vicinity were 70 ppm oil, 1-3 ppm 
surfactant, and 0.2 ppm dissolved hydrocarbons. The observed con- 

hours. In all bioassay tests the organisms were subjected  continu- 
centrations decreased rapidly to very low values at the  end of 2 

ously to  the toxicants  without  dilution  for periods up to 4 days. 
Based on these observations, it appears unlikely that  the spilled oil 
from MP41C had a measurable effect on marine organisms such as 
fish, shrimp, and crabs. 

Postulations have been made that egg, larval, and juvenile stages 
of organisms are much more sensitive than adult organisms to crude 
oil and surfactants. Recent investigations (4,13,16] have shown that 
these life stages of some marine organisms are quite resistant to oil 
and oil dispersions. 

Trawl fauna 

From April 1970  to March 1971,  440 trawls were made using 3 
boats and 15-foot otter trawls to determine if there was measurable 
damage lo commercially valuable species such as shrimp, blue crab, 
and fish. The trawling time was from 2 minutes to  2% hours; most 

area but were principally concentrated between Pass A Loutre and 
trawls took 10 minutes. Trawls were made throughout the study 

Black  Bay to intercept  shrimp which would have migrated through 
the oil spill area. The organisms were sorted,  identified, and enumer- 
ated in the laboratory. 

larval 01 post-larval shrimp wele affected by passing through the oil 
spill ale% 

the number of fish in an area. However, the number of fish collected 
Fish. Trawl samples cannot quantitatively describe or measwe 

and the  84 spec~cs collected from the study a ~ e a  compare favorably 
with  the 100 species identified by the Louisiana Estuarine Inventory 

entire coast of Louisiana. The bay anchovy (Anchoo mitehill;) and 
(121 conductcd from April 1968 through March 1969 along the 

croaker (Micropopon undularus) were the most abundant species 
obtained by trawl. 

trawls from  throughout the sampling area with no evidence of a 
Blue crab. Blue crabs (Cnllinectes sopidus) were abundant in 

decrease in numbers. 

Report availability 

A leport with the same title as this paper but presenting much 
geater detail is available upon request from Chevron Oil Company, 
1111 Tulane Avenue, New Orleans, Louisiana 70112. Also avaGble 
are two volumes of appendices-a biological volume listing species 
and number of individuals for all benthic samples and all trawl 
samples, and a chemistry volume presenting all chemical analyses 
and gas chromatograms. 
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ATTACIWENT "B" 

Inventory of Equipment  

Clean Gulf  Associates 



1x1-A- 1 
3- 19- 73 

A,  @t Rcsponse Open See ond B a , m m e r  System 

T h i s  i s  a p o r t a b l e   s y s t e m   d e s i g n e d  f o r  boat  mounting. It c o n s i s t s  i n  
p a r t  of u f l o u t i n g  o i l  boo:u, skiJrmer, o u t r i g g e r ,  pump and s t o r a g e   t a n k s .  
The system i s  des igned  t o  p rov ide   equ ipmn- t   capab le  of f a s t   r e s p o n s e  t o  
emergency s p i l l   s i t u a t i o n s .  

I. A.  For  use as   inmedia te   response   sys tem f o r  o f f s h o r e   s p i l l s   i n  
a c c o r d a n c e  w i t h  12-hour r e s p o n s e   p r o v i s i o n s   c o n t a i n e d  i n  l e a s e  
a g r e e m e n t s   f o r   c e r t a i n   o f f s h o r e   t r a c t s   r e c e n t l y   a c q u i r e d   b y  
member companies. 

B. L o c a t i o n s  

1. One complete   system  located a t  Venice. 

2. One complete s y s t e m   l o c a t e d   a t   I n t r a c o a s t a l   C i t y .  

C. For use on b o a t s  of 65 f e e t  o r  l a r g e r  i n  t h e   u t i l i t y  or work 
b o a t   c l a s s .  (See page 2 f o r  d e t a i l s . )  

D. I.lax5mxn r e c o v e r y   c a p a b i l i t y   w i t h   b o t h   t a n l t s  i s  360 b a r r e l s   f l u i d .  

E. F o r   g e n e r a l   u s e  in s e a s  up t o  3-4 f e e t  and   wa te r   dep ths   g rea t e r  
t h a n  6-8 f e e t ;   s p e c i f i c  use will depend on i n d i v i d u a l   s p i l l  
s i t u a t i o n s .  

11. Equipment   cons is t s   o f  six packages 

A. Primary  skid  (231 x 7 1./21) con ta in ing :  

One 180 b a r r e l  tan![ (Coast  b a r d  approved) 
One L i s t e r  SK 2 Diese l   Eng ine  
One Gorman-Rupp 4 x 4,  500 GPM pump 

One s t e r n   d a v i t  f o r  launch   and   recovery  of skimmer 
One o u t r i g g e r  f o r  o i l  boon 

E. A u x i l i a r y   s k i d  (231 x 5 1/21) con ta in ing :  

One 180 b a r r e l   t a n k   ( C o a s t  Guard  approved) 

C. One Don k ' i l son  slchner ( t r i u n g d t r r  9' x 9' x 101) 

D. One l o t  o f   B e l m e t t   o i l  hoora s e c t i o n s  - c o n s i s t i n g   o f   t h r e o  5 
f o o t   s e c t i o a s ,   n i n e  10 f o o t  sec t ions   and  olle 15 f o o t   s e c t i o n .  

E. One l o t  of 4" hose l i n e s  - One 40' l ength ;   one  201 l e n g t h ;  'I * 
,. .% 

.$...& 

two  101 l e n g t h s .  -*+e' 
.*,. G > + I i '  
&<$:~% 

..: 
P. One t o o l  box  conlplete w i t h  misce l laneous   too ls ,   shac ' l t1 .e~  and 

o t h o r  i t e m s   e s s e n t i a l  f o r  l aunch ,   r ecove ry   and .muin tenance .  , 

&$ 
as:-. 
a,.$. 
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B. H I G I I  VOJLJPT OPEN SElr  SK11W:II SYSTEM 

d e p l o y ,   a n d   r e t r i e v e   a l l   c o m p o n e n t s  of a boom 2nd sk imncr  system (cxcep t  
C e n t r a l  t o  th1.s sysLcn1 i s  a b a r g e   s p e c i a l . l y   m o d i f i e d   t o   c a r r y ,  

t u g s )  a s  shown i n  IXJG No. CGA Iloss-1. The bnrge i s  c o n s t r u c t e d   w i t h  a 

of these componencs a r e   f a c i l i t a t e d  by a b a l l a s t   s y s t e n  on t h e   a f t - e n d  
slcinmer ramp  and boom s t i n g e r s  on t h e   a f t - e n d .  1,auncl i ing and r e t r i e v a l  

o f  the  barge.   Launching and r e t r i e v i n g  of t h e  skirrmer and  boon  occur 
w i t h   t h e  parge i n  the b a l l a s t e d  mode. The harge i s  d e - b a l l a s t e d   f o r  
skinuning. 

The ba rge  i s  towed t o   t h e  worksice. T h e  lead  end of  the   barge  
i s  reversed ,   and  two o t h e r   t u g s   a t t a c h  t o  t h e  lead ends of boom t o   a s s i s t  
in   deployment .   Wi th   the  booms and  skimmer  deployed,  and hooms s p r e a d ,  
a s  i n  MJG No. CGA Hoss-1, t h e  system i s  towed t h r o u g h   t h e   o i l  t o  be picked 
up i n t o  the mouth of t~he  skinuner.  O i l  e n t e r i n g   t h e  skimmer i s  pi.cked  up 
and pumped t o   t h e   s e p a r a t i o n  and s to rage   t anks   l oca t ed   on   t he   ba rge .  

' 1. U s e  a n d   D e s i g n   C r i t e r i a  

a.  Equipment - I n t e r g r a t e d   s y s t e m   c o n s i s t i n g  of  Bennet t  O f f s h o r e  
Booms, Union O i l  Type Sk imner  and 5 2 '  x 160 '  x 1 2 '  
barge .   See  DWG Nos. CGP Hoss-1 & 2. 

b. Personne l  - 14 t o  1 6   i n c l u d i n g  a super in tendent ,   l eadman 
and  mechanic when dep loy ing  'or r e t r i e v i n g  boom 
and  skimmer. 

C.  Auxil lary  Equipment  - 1 - 1200 h p  t u g  t o  t ranspor t   barge   and  
( s u p p l i e d  by O p e r a t o r )   c o n t r o l  on l o c a t i o n .  

2 - 600  hp  tugs t o  d r a g  boom while  skimming. 

d .   D e s i g n   C r i t e r i a  

(1) 36" d r a f t   a p p r o x i m a t e l y  1 2 '  w a t e r   d e p t h   r e q u i r e d   w h i l e  
b a l l a s t e d  

( 2 )  Approximately 4 k n o t s  maximum towing  speed  with a l l  components 
on   ba rge  

(3)  5 f o o t  maximum s e a  for  skimming  operat ions 

(4)  Approximately 1 k n o t   c u r r e n t   r e l a t i v e  t o  ba rge  move- 
ment f o r  skimming  operat ions 

(5) II. S. Coas t   Guard   Cer t i f ied  Vessel C l a s s  - unmanned 
ba rge  

(6) Fue l   supp ly  - 3 days  on   ba rge .   . 4  - 250 g a l l o n   d i e s e l   f u e l s  
nre l o c a t e d  on the  hnrge  above t h e  boomracks  (Refer t o  
DWG No. CGA Iloss-2) 



( 7 )  P e r s o n n e l   q u n r t e r s  - none 

e .  Loca t ion  - Hal.li~1,urton  dock a t  Grand I s le ,  Louisian;l  

2 .   Equipment   Lfst  ( s e e  I>l,JG No, C G A  Hoss 2 6, 3) 

a .  Air compressor  - 1 Ingersol.1  Rand-600 f t .  3/rnin O l l S  p s i .  
Pri~inc mover-GM, V-6, 21.0 HI’ @1700 rpm, d i e s c l  
e n g i n e ;   b a t t e r y   s t a r t e d .  

b: S e p a r a t i o n  and s torage   t en l t s  - 4 - 500 bhls . ,   p r l rnary   t anks  
w i t h  380 hhl~s. behind  Weir  on 
each  t a n k  (shown in b lack  on  
DWG No. C C h  Hoss- 2 ) .~ 

c .  Genera to r  - 2 - 25 I&? w / L i s t e r   a i r   c o o l e d ,  HR-3 d i e s e l s   r a t e d   a t  
37.5 HP a t  1800 rpm. 

d .   L igh t fng  system ( s e e  DWG No. CGA Hoss-3) 

mounted 011 e a c h   s i d e  of   the  barge.  400  wat t ,   mercury vapor l i g h t s  
Ba rge   s e rv i ce  lit’its ,-._ - 1000 w a t t ,  mercury  vapor lights a r e  pole-  

a r e   l o c a t e d   o n   e a c h   s i d e  of the   barge   under  the s u p e r s t r u c t u r e  
n e a r  t h e  skimmer. Smal l e r   cage   p ro t ec t ed   l i gh t s   a r e   abundan t ly  
d i s t r i b u t e d   a l o n g  a l l  walkways, boom r a c k s ,  work a r e a s  and sheds.  

N a v i g a t i o n a l   L i g h t s  

R u n n i n g   l i g h t s  a r e  l o c a t e d  on e a c h   s i d e  o f  the   barge  bow. 

Working l i g h t s   a r e   p o l e  mounted  above  the  storage  tanks 011 t he  
barge  bow. The t h r e e   l i g h t s   ( u p p e r m o s t - r e d ,   m i d d l e - c l e a r ,   b o t t o m -  

. .  r e d )  a r e  t h e   i n t e r n a t i o n a l   m a r k i n g s  f o r  a dredge.  Use the  bot tom 
r e d   l i g h t   o n l y  i f  o f f l o a d i n g  o i l  a t   n i g h t .  P red f l a g  h o i s t e d  
t o   t h e   b o t t o m   l i g h t   i n d i c a t e s   o f T l o a d i n g  o i l  d u r i n g   d a y l i g h t  h o u r s .  

Anchor a n d  s t e r n   l i g h t s   ( b o t h  c lear  l e n s )  a r e  l o c a t e d  on t h e   s t e r n  
a b o v e   t h e   s u p e r s t r u c t u r e ,   o v e r  the skimmer. 

- 

el Winch system ( s e e  DUG Nos. CGA Hoss-2 & 3) 

Air powered - p o s i t i o n  1 winches   a re  u s e d  t o   a s s i s t  i.n r a i s i n g  
and  lowering the s t i n g e r  and s t a b i l i z i n g   t h e  s k i n u n e r  du r ing   l aunch  
and r e t r i e v a l .   l ’ o s i t i o n  3 winches   a re  used i n   r e t r i e v i n g   t h e  boom. 
P o s i t i o n  4 w i n c h e s   a r e  used to   he lp   dep l .oy ,   connec t  and d i sconnec t  

P o s i t i o n  5 winches .(DWGNo. 3) a r e  u s e d  t o  r a i s e  and lower t h e  
t h e  boom and  skinuner dur ing   launch  nnd r e t r i e v a l .  

s t i n g e r .  
P o s i t i o n  6 winch i s  used t o  c o n t r o l   t h e  skimmer s u c t i o n  and return 
hoses d u r i n g   l a u n c h  ond r e t r i e v a l .  
P o s i t i o n  7 winch i s  used  t o  launch and r c t r i . e v e  the skirmner. 
P o s i t i o n  8 winches   a r e  used t o  c o n t r o l  boom l a u n c h   a n d   r e t r i e v a l .  



P o s i t i ~ o n  2 winches (IIWG No. 2) l o c a t e d  on t h e   f r o n t  end  of  the 
sltinlmer a r e  used f o r  c o n n e c t i n g  and d i s c o n n e c t i n g  the Imom t o  
t h e  skilnmer dur ing   l aunck  and r e t r i e v a l . .  blLl1oug11 n o t  shown i n  
t h c   d r m i n g s ,   h a n d   v i n c h e s   a r e   l o c a t e d   n e a r  the p i p i n g  I:e,idc.rs, 
a t  e a c h   s i d e  o f  the a r t  e n d  of  t h e  skirruner ramp,  a t   t he   fo rward  
end  of  tllc  skimmer and  in t h e  ~ n i d r l l ~ e  of e a c h   s t i n g e r   t o  a s s i s t  
i n  boom launch  and r e t r i e v a l .  

f. Pumps ( s e e  IIWG No. CGA Hoss-2) 

2 - 2000 gpm c e n t r i f u g a l  (pumps 1'-b, and P - B ;  40-60'  . h e a d )  8" i 8" 
powered by GPI 271. d i e s e l   e n g i n e s   r a t e d  65 I:]' <at 2000 r p ~ ;  h y d r a u l i c  
s t a r t e d .  Hand pump hydrau l i c   sys t em t o  2500-3000 psi. before  
s t a r t i n g   t h e   e n g i . n e s .  

g .   P i p i n g  system ( s e e  DWG Nos. CGA l i o s s - 4 ,  5 ,  h 6) 

B a l l a s t  ( D I G  No. 4 )  - Take suc t ion   t h rough  s e a  c h e s t   v a l v e   t o  

R ,  C ,  and D .  
3 8 . 4 '  x 5 2 '  x 12 '   hu l l   t ank   cc lnpar tment   in l .e t s   des igna ted  a s  A ,  

Manifo1.d (DIJG No. 5 )  - Pump l i n e s  from the skimmer t o   t h e   s t o r a g e  

water   f rom  the   t anks   back  t o  the  slci~!nrner i s  10". 
a n d   s e p a r a t i o n   t a n k s   a r e  8". The o v e r f l o w   l i n e   c a r r y i n g   s e p a r a t e d  

T r a n s f e r  (DWG No. 6) - Trans fe r   l i nes   f rom  p r imary  t o  secondary 
s e p a r a t i o n   t a n k s   a r e  6". 

h .  Booms - 2 - 500 '   s ec t ions   Benne t t   Of f shore  Boon ( see  DIJG No. CGb 
Hoss-6-A) 

i. S k i n n e r  - Union O i l  Type ( s e e  D I G  No. CGA floss-7) 

j .  Communications  system - 5 f m  r a d i o   h a n d s e t s  and 2 megaphones 

3. Opera t iona l   P rocedure  

a. Deployment   ( to ta l   t ime  approximate ly  6 hours )  

(1) P o s i t i o n   b a r g e ;  use l e a d   t u g s  t o  a s s i s t .  

(2)  B a l l a s t i n g   B a r g e  - Approximately 1% hours @ max. pump speed .  
Check b a l l a s t   m a n i f o l d ;  n~ake su re  proper   va lves   a re   opened  
o r   c - l o s e d .  e l~eave   s eacock   open .   l l n l l a s t   un t i l   t he   s ea  
j u s t  meets the  forward  end of the h a r g e .  

NOTE: Al.1 e n g i n e  o i l  i s  s e r h s  3-30 wt. 
Air compressor o i l  i s  DliSllON 1 lydra~l l i . c   t ransmiss ion  o i l .  
All a i r   m o t n r s  on wincllcs use  S N :  20 o i l  wi.th n v i s c o s i t y  of 2501350 
SUS a t  1000°F.. a c n r b o n  r e s i d u a l  of 0.3% and a neu txa l i za t i . on  No. 0.1. 
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C .  Shallow  Water Skimmer System,  Grand Tsle Unit  

GENERAL DESCRIPTION 

24' l o n g  by 11 ' -4"  wideby 9'-10" high  and i s  p r o p e l l e d  by two 125 hp  Johnson 
o u t b o a r d   e n g i n e s .  I t  weighs 9000 lbs .   and   can  be t r anspor t ed   on  a Lowboy t r u c k .  
The  u n i t  is b a s i c a l l y  a f l - o a t i n g  API s e p a r a t o r  and t h c   b a s i c  skimming  mechanism 
i s  t h a t  employed i n  t h e  High Voluule Open Sea Skimmer System.  Four 1 0  b b l .   s t o r -  
a g e   t a n k s   a r e   b u i l t   i n t o   t h e  h u l l .  The vesse l   d raws  8" o f  c r a t e r   w i t h   t h e   h u l l  
t a n k s  empty  and 20" w i t h  a l l  f o u r   f i l l e d .  Two pumps a r e   m a n i f o l d e d  s o  t h a t   o n e  
can b e   u s e d   f o r   s k i m m i n g ,   t h e   o t h e r   f o r   o f f l o a d i n g ,   j e t t i n g   o i l   f r o m   b e n e a t h  
docks ,  e tc .  E l e t a l   o u t r i g g e r  booms a l l~or r  t h e   v e s s e l   t o  sweep an a r e a  u p  t o  20'  
w ide .   Connec t ion   po in r s  a r e  p r o v i d e d   f o r   a t t a c h i n g   c o m m e r c i a l  booms i f  a wider  
sweep i s  des i red .   The  metal b o o m   f o l d  i n  t o  form a bow f o r  t ravel . .  Maximum 
travel speed i s  f i v e  miles pe r   hour .  The maximum skimming  speed is from  one 
t o  two miles pe r   hour .  

T h i s   u n i t  i s  a se l f - con ta ined   sha l low-wa te r   sk immer .   The   ves se l   i o  

In o r d e r   t o   i n c r e a s e   t h e   o i l   h a n d l i n g   c a p a c i t y   o f   t h e   s y s t e m   a n d  
p r o v i d e  a mcans o f   t r a n s f e r r i n g   t h e   o i l  from  the  skimmer t o   s h o r e   w i t h o u t  
s h u t t i n g  down t h e  skimming  operation,  two 50 b b l .   f l o a t i n g   s e p a r a t i o n   a n d  
s t o r a g e   u n i t s  are  a v a i l a b l e   f o r  u s e  w i t h   t h e  skimmer.  The f l o a t i n g   u n i t s   c a n  
b e  moved t o  and f r o m   t h e   l o c a t i o n  by conven t iona l   sha l low  wa te r   boa t s   o r  s. 
l u g g e r .  These u n i t s   a r e  18' long  by 11' wide by 3 '  high .   The   un i t s   weigh  8000 
l b s .   e a c h   a n d   b o t h   c a n   b e   t r a n s p o r t e d   o n  a f l a t  bed   t ruck .  

DESIGN CAPABILITIES 

1. 

2 .  

3. 

4.  

5 .  

Sel f -propel led   by  two. 125  hp  outboard  engines .  

For  mobile  skimming i n  calm  shal low water bays   and   in land   pro-  
t e c t e d  waters. Can maneuver t o   c h a s e   s p i l l s   i n   s h a l l o w  waters. 

When deploycd   wi th   convent iona l   sha l low  water  booms this u n i t  
can r e m a i n   s t a t i o n a r y   t o   p i c k  Up s p i l l s  moving  under the 
i n f l u e n c e   o f   t i d e s   o r   w i n d s .  

Can b e   u s e d  i n  water d e p t h s  a s  shal low a s  12" f o r .   s h o r t  
p e r i o d s ,  Vessel draws 8" of   wa te r  empty  and  20".when a l l  
f o u r  10 b b l .   s t o r a g e   t a n k s  are f u l l .  

Effect ive skimming is l i m i t e d   t o  u se  i n  wave h e i g h t s   o f  one 
f o o t  o r  less. It is n o t   s u i t e d   f o r  use i n  open  Gulf waters 
o r  v e r y  choppy  inland waters. 

TRUCK  TRANSPORTABLE 

1. Dimensions,  2 4 '  long   by  11'-4" wide, 9'-10'' U g h ,  weight  i s  
9000 l b s .  



Severa l   ind iv i -dua ' l   p ieces   o f   equipment   a re   p rovided   for  
skilmning o i l  which i s  con ta ined  by inshore boom, i s o l a t e d  
i n  dcad end c a n a l s ,   a t   d o c k s i d e   o r   o t h e r  areas a c c e s s i b l e  
from bos t ,  barge or  on   foo t .  lt,70 Parker  O i l  liawgs will be 
k e p t  a t  Grand Isle. .  l t r o  Swiss 03.ea 1-11 type  slcirmers \,.rill 
be m a i n t a i n e d   a t   V e n i c e .   I n t r a c o a s t a l   C i t y  ~ r i l . 1  have one 
skimmer of each type.  Drawings CGA Aux. 1 and 3. slmw tile 

. a p p l i c a t i o n  of these u n i t s .  

D e s i g n   C a p a b i l i t i c s  - 
1. IJorlcs w e l l   c r i t h   a n y   g r a d e   o f   o i l   r a n g i n g   f r o m   D i s t i l l a t e s  

through  Cold  Bunker C .  

2. Is f u l l y   c o n t r o l l a b l e   f r o m   a s h o r e ,   o r   f r o m  a b o a t   o r   b a r g e .  

3. E l i m i n a t e s   t h e   h a z a r d s  of a power source  on t h e   s k h e r .  

4 .  Is e a s i l y   c l e a r e d  of t r a s h .  

5. Has i n h e r e n t   s t a b i l i t y .  

6.  Will skim o i l  a t  t h e   f u l l   c a p a c i t y   o f   t h e  pump where  the 
o i l   d e p t h  w i l l  a l l o w ,  

7. Can be   ope ra t ed  by u n s k i l l e d   p e r s o n n e l ,  

8. L imi t ed   t o  cal.m, sha l low  wa te r ,   i n l and   cana l s ,   docks ,  
r i v e r s ,   e t c .  

Not to b e   u s e d   u n t i l   t h e   o i l   l a y e r  is r educed   t o   one -ha l f  
i n c h   o r  less. 

Loca t ion  

1. Grand Isle, La. - TWO o i l  Hawg skimmers 

2. I n t r a c o a s t a l   C i t y  7 One o i l  Itawg skimner 

3. Can be   hauled   by   t ruck   or   boa t .  

Personnel   Requi red  

1. Two-man crew i s  r e q u i r e d .  

2. No t r a i n i n g   n e c e s s a r y .  

Note:  Only  one pump is  a v a i l a b l e  a t  each  Base. The u n i t s  are 
des igned  t o  be r u n  by nn a i r   c o m p r e s s o r   o r   h y d r a u l i c  pump. 
No air compressor i s  supp l i ed .  Each u n i t   c a n   b e   d r i v e n   b y  
r c n t n l   n i r   c o m p r e s s o r s   s u p p l y i n g   f r o n  20 t o  130 SCFPI a t  
100 p s i .  
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D ,  Auxi l . iary S h a l l o ~ +  Water Skinmers  and noom (cont inued)  

D e s i g n   C a p a b i l i t i e s  

1. Works with a n y   g r a d e   o f   o i l .  

2. Is f u l l y   c o n t r o l l a b l e   f r o m   a s h o r e ,   o r   f r o m  a b o a t  

can 

. , or barge.  

3. S t a b l e   f l o a t i n g .  

4 .  Can be   ope ra t ed  by u n s k i l l e d   p e r s o n n e l .  

5. Limi ted   t o   ca lm,   sha l low  r r a t e r ,   i n l and  
r i v e r s ,   e t c .  

Loca t ion  

1. Venice,  La. - nYo Swiss   s lc imers .  

2. I n t r a c o a s t a l   C i t y  - One Swiss  skinmer.  

3. Can be   hauled  by t r u c k   o r   b o a t .  

Personnel   Requi red  

1. Rgo-man crew i s  r e q u i r e d ,  

2. No t r a i n i n g   n e c e s s a r y .  

a l s ,   d o c k s ,  

Note:  Only  one pump a v a i l a b l e  a t  e a c h   l o c a t i o n .  
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D* - Auxi l ia ry   Shnl lor r   Water   Skimerc   and  Boom (cont inued)  

-__- Inshore  Eoom 

A v a i l a b l e   b o t h  a t  Grand I s l e  and a t  Venice a r e  1 , 0 0 0   f e e t  
o f  36 inch   Bennet t   Inshore  boom. 'This i s  on p a l l e t s   n o u n t e d  
f o r  h e l i c o p t e r   t r a n s p o r t .  An anchor   system i s  inc luded .  

1. T h i s  boom can  be  deployed i n  r e l a t i v e l y   c a l m   water^ t o  
c o n t r o l   o i l  lnovement in to   undes i r ab1 .e   a r eas .  

2. It can  be  used i n  con junc t ion   w i th   t he   aux i l i a ry   sk immers  
l i s t e d   p r i o r .  

3 .  Can b e   t r a n s p o r t e d  on p a l l e t s  o f  approximately 500 f e e t  
each  by h e l i c o p t e r s   o f  Bell 204 s i z e   o r   l a r g e r .  Weight 
o f   each  s k i d  i s  approximately 2,500 pounds. It may a l s o  
be  t ra-nsported by t r u c k  o r  barge.  

PHI h e l i c o p t e r   p e r s o n n e l   a r e   f a m i l i a r   w i t h  t h e  loads  and 
can   adv i se   on  i t s  movenent by h e l i c o p t e r .  

4 .  It w i l l  u s u a l l y  be deployed  by a c rew  boa t ,   by   pu l l i ng  o f f  
a p a l l e t   p o s i t i o n e d  on the  beach, o r  from a barge by anchor- 
i ng  boom a n d   p u l l i n g   b a r g e   o u t  from under i t .  

5. This  boom i s  s i m i l a r   t h o u g h   n o t  as l a r g e  as t h a t  employed 
i n  the  HVOSS s y s t f n .   ( F i g u r e  CGA Aux. 3 )  

6. Pe r sonne l   r equ i r emen t  t o  deploy i s  fou r   rous t abou t s   and  a 
pusher .  
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E .  H e l i c o G r ' S p r a y   S y s t e m  - INSS I J n i t  

GERERAL JIESCRTPTLON 

The HUSS (Hel icopter   Unders lung   Spray   Sys tem)   un i t  i s  a h e l i c o p t e r  
s u p p o r t e d   s p r a y   u n i t   s u c h  a s  t h o s e   u s e d   f o r   c r o p   s p r a y i n g .  The u n i t  i s  used 
t o   s p r a y   s u r f a c e   c o l l e c t i n g   a g e n t s   o r   d i s p e r s a n t s .  The u n i t  is a s e l f - c o n t a i n e d  
tank  and pump u n j t   w i t h  t h e  s p r a y   n o z z l e s  mounted b e 1 . o ~  the .   t ank .   The   tank   has  

mounted on t h e   c y c l i c  s t i c k  o f   t h e  h e l i c o p t e r .  The d e t a i l e d   b r o c h u r e   t i t l e d  
a n  84 g a l l o n   c s p a c i t y .  The 5pra.y i s  contro1l .ed from a c o n t r o l  bo2: t h a t  is 

SHELL 011, IIEKDER which i s  i n c l u d e d   h e r e i n  Shows t h e  HUSS equipment  mounted  under 
a h e l i c o p t e r   i n   t h e   a p p l i c a t i o n   s e c t i o n .  T h i s  b r o c h u r e   a l s o   c o n t a i n s   i n f o r -  
m a t i o n   f e r   u s i n g   t h i s   s u r f a c e   a c t i v e   a g e n t   i n   c o n t a i n i n g   o i l  spi . l ls ,  w h i l e  
r e c o v e r y   p r o c e d u r e s   a r e   i n   e f f e c t .   H a n d l i n g  and app l i ca t ion   r ecomqenda t ions  
a r e   a l s o   i n c l u d e d .  I t  i s  emphas ized   here   tha t   the  u s i n g  member company is 
r e q u i r e d   t o   o b t a i n   a u t h o r i t y   f r o m   t h e   F e d e r a l  On-Scene Coord ina to r   and   t he  
a p p r o p r i a t e   r e g u l a t o r y   a g e n c i e s ,   f e d e r a l ,   s t a t e  and l o c a l ,   b e f o r e   a n y   c h e m i c a l s  
can be used. 

DESIGN CAPABILITIES 

1. Used t o   s p r a y   c o l l e c t i n g   a g e n t ,  O i l  H e r d e r " ,   o r   d i s p e r s a n t .  

2. Tank  has 84 g a l l o n   c a p a c i t y .  

3.  A p p l i c a t i o n  of  chemica l s  

a. Apply O i l  Herder i n  a f i n e   s t r e a m  a t  a r a t e  of 2 g a l l o n s  
p e r  mile of s l i c k   p e r i m e t e r .  

b. A p p l y   d i s p e r s a n t   i n  a s p r a y ,  84 g a l l o n s   o f   d i s p e r s a n t  will 
cover  1,000,000 s q .   f t .  

4. Recommended f l y i n g   s p e e d s  

a.  F l y i n g   t o   a n d   f r o m   s l i c k  - 50 MPH 
b.  Spraying  speed - 30-40 NPH 

5 .  One hour is r e q u i r e d   t o   g e t   u n i t   r e a d y .  

a. Mount c o n t r o l   b o x   i n  47G o r  206 h e l i c o p t e r .  
b. F i l l   u n i t   w i t h   c o l l e c t i n g   a g e n t   o r   d i s p e r s a n t ,   g e t  pump 

r e a d y ,  mount t h e   u n i t ,   e t c .  

LOCATION 

1. Grand Isle,  La. - one c o m p l e t e   u n i t  

2. Venice,  La. - one c o m p l e t e   u n i t  

*Shel l   Trademark 
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No. Descriytlon Manufac tu re r ' s  N3me L P a r r  No. 

1 Motorized  Gate  Valve With Teflon Sea l s  Whi t t ake r  18-3GV 103437 . 

2 Spark   P lugs  Champion  65-6 

__-- ________~_ 

1 S e t  

1 

1 

1 

80 

8Q 

10 

6 

16 

2 

P o i n t s  

Condenser 

Pump S e a l  

2 P C .   T r a i l e r   C o n n e c t i o n  

Tee Jet  Tips  No. 8002 

Tee J e t  T ips  No. 8006 

Diaphragms For Nozzles 

Nozzles ,  c/w Cops & 50 Iksh Screens  

Aluminum Blanks  For  Nozzles 

114" Drain Cocks 

IJ ico  X 14270C 

Wico X 16329 

Hornelite 6 2 6 9 4  

Ech l in  TC6206-7 o r  S u b s t i t u t e  

Spraying   Sys tems  Tee-Je t  

Spraying  Systems  Tee-Jet  

SprayinR  Systems  Fnirprene 

S p r a y i n E  Systems 1118360 

Spraying  Sys terns 

P a u l i n  Co. o r ' S u b s t i t u t e  

1 Pressu re   Swi t ch  Stewart-Warner (Hobbs) M-4009-15 

1 114" P i p e   P l u g  - 

10 F t .  2 - 5 F t .  Lengths  - Nylon S t a r t e r  Cord - 

. .  
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-QUIPEENT 

Watpr  Fowl R c l i a b i l i t a t i o n  

1. _Scare Away Propaue C& 

A .  The fo l lowing   equipment  i s  a v a i l a b l e   t o   d c t c r   w a t e r f o w l :  

48 automat ic   p ropanc   b i rd   scare-amy  guns   comple te  with r e g u l a t o r s   a n d  
t a n k   ( i n   c a r r y i n g   c a s e )  (12  guns   per   case)  

B. The au tomt ic   p ropane   guns   a r e   des igned   t o   s ca l - e   wa te r fo r r l  away from an 
o i l  spill. T h e i r   r a n g e  i s  about  1 / 3  mi le .  T h i s  spac ing  o r  c l o s e r  shou1.d 
b e   u s e d   f o r   i n i t i a l   o p e r a t i o n s .   E x p e r i e n c e  may d i c t a t e  a c l o s e r   s p a c i n g  
if b i r d s   a r e   o b s e r v e d   i n   t h e   a r e a .  

C. The a u t o m a t i c   p r o p a n e   g u n s   a r e   l o c a t e d   a s   f o l l o w s :  

24 p r o p a n e   g u n s   a r e   l o c a t c d   a t  Glrand Isle 

24 propane   guns   a r e   l oca t ed   a t   Ven ice  

The  scare-away  guns  can  be  mobil-ized by f i l l i n g   t h e   p r o p a n e   t a n k s ,   i n s t a l l i n g  
a f l i n t  a n d   t r a n s p o r t i n g   t o   t h c   s p i l l   l o c a t i o n .  Each  propane  tank  holds 5 
g a l l o n s  of p ropane .   Ca r ry ing   ca scs   have   been   bu i l t   f o r  1 2  propane   tanks  and 
1 2  guns .   The   ba r r e l s  !lave been  removed f o r  e a s e  of t r a n s p o r t a t i o n .  

D. I n   o p e r a t i o n   t h e   g u n s   a r e   s p a c e d   a b o u t  1 / 3  m i l e   a p a r t   i n   t h e   c o n t a m i n a t e d  
a r e a .  They ope ra t e   comple t e ly   au tomat i c .  The tank of propane will l a s t   f o r  

minu te   sho t   f r equency   shou ld   be   u sed .  
2 t o  4 weeks  depending on t h e   f r e q u e n c y   o f   t h e   s h e t s .   I n i t i a l l y  a 3 t o  5 

E. The   s ca re -away   guns   a r e   l i gh twe igh t ,   po r t ab le   and  may be  deployed  by  trucks,  
b o a t s   o r   h e l i c o p t e r .  Twelve  complete  guns  have  been  packaged  to  be  deployed 
a t  one t i m e   b y   h e l i c o p t e r .   T h i s  i s  t h e   q u i c k e s t  and e a s i e s t  way t o   d e p l o y  

f l i n t ,  c o r r o s i o n  p r o t e c t i o n  a n d   f i l l i n g   t h e   p r o p a n e   t a n k .  
the   p ropane   guns .  The  only r o u t i n e   s e r v i c i n g   r e q u i r e d  is r e p l a c i n g   t h e  

The f l i n t   i n   t h e   i g n i t o r   r e q u i r e s   r e p l a c e m e n t   a b o u t   o n c e   e a c h  week. A t  t h i s  
f r equency   t he   un i t   shou ld   be   p ro t ec t ed   f rom  co r ros ion  by s p r a y i n g   w i t h  a 
s i l i c o n e   l u b r i c a n t   l i k e  ha-40. T h i s  weekly  maintenance  can  be  performed by 
two men p l u s  t r a n s p o r t a t i o n .  

F. O p e r a t i o n  of the  propane  guns will n o t   r e q u i r e   t r a i n i n g  of  personnel.   Each 
member  company shou ld   appo in t   one   supe rv i so r   t o   obse rve   ope ra t ion   o f   t he  
score-away  gun. This w o u l d   i n c l u d e   f i l l i n g   t h e   p r o p a n e   t a n k ,   r e p l a c i n g   t h e  
f l i n t ,   a d j u s t i n g   t h e   f i r i n g   f r e q u e n c y  and  placing  the  gun i n  o p e r a t i o n .  



111-P-2 
3-19-73 

2. Fas t   Response  I , Ja t f r fo~nl  ___ll__l__ Rehal , i l j . ta t ion  St-at ion 

A. The f o l ~ l ~ o w i n ~   e q u i p m e n t   a n d   m a t e r i a l s  a r e  a v a i l s b l c   t o   r e h a b i l ~ i t a t e   w a t e r -  
fowl  should  they become o i l  soaked. 

1. P o r t a h l e  F a s t  Response   Water fowl .   Rchabi l i ta t ion   S ta t ion .  
(An i n v e n t o r y   o f   r e s c u e   a n d   r e h a b i l i t a t i o n   m a t e r i a l s  is ta l )u la ted  
by Table W-1) 

B. The p o r t a b l e   w t e r f o i . 7 1 .   r e h l i l i t a f i o n   s t a t i o n  2,s d f s i g n e d   f o r  f a s t  r e sponse  
t o  r ehab i l . i t a t e   con tamina ted   wa te r fwd l . .  The p o r t a b l e   s t a t i o n   p r o v i d e s  . t h e  
f a c i l i t k s  . t o  t r a n s p o r t   b i r d s  t o  the   mos t   convenient   b i rd . -care   cen ter  shovn 
on the n:ap Figtire WF-2. The s t a t i o n   c a n   b e  mo17ed by t r a i l e r   o r  boa t  2nd 

Federal-app?:ov;?l nust be  ob!xi~ned t o  c o l l e c t  a n d  r e h a b i l i t a t e  tmterfoi,.:L. 
i n c l u d e s  t h e  n e c e s s a r y  1nateriaI.s t o  c l e a n   a n d   r e h a b i l i t a t e  b i r d s .  S t z . t e  & 

The foll .owing  should b e  c o n t a c t e d .  
__ 

Federal.  13ure.au of S p o r t  F j . she r i e r  and I ? i l d l 2 ~ &  
Fred Wj-lliams o r  JaclF F r o s t  - ( 4 0 4 )  526-5100 - A t l a n t a ,  Ga. 
and  David Hall ( 5 0 4 )  527-2611,  Ext. 6139 o r  527-6139 - Mcvr Orleans ,  La. 

L o u i s i a n a   I I i l d l i f e  ..___ and Fisheries Commission 
Dr, J. Burton  Angel-le  (504) 527-5126 - N a g  Orleans,  La. 

C, The f a s t  response r e h a b i l i t a t i o n   s t a t i o n  . .  i s  l o c a t e d  a t  Grand I s l e .  

D.  D e t a i l e d   i n s t r u c t i o n s   o n   c o l l e c t i n g ,   t r a n s p o r t i n g ,   c l e a n i n g ,   a n d   r e h a b i l i t a t i o n  
of w a t e r  fowl a r e   i n c l u d e d   i n  A P I  bookle t   "Opera t ions  Reccue" ( W - 3 ) .  A com- 
p r e h e n s i v e  l i s t  of  e q u i p m e n t ,   s u p p l i e s ,   a n d   p e r s o n n e l   r e q u i r e n e n c s   f o r  a l a r g e  
sca le  r e h a b i l . i t a t i o n   c e n t e r  is j-ncluded in the   paper   "Implementat ion of 
Operat ions  Rescue" by B i l l  Ayers and P h i l  S t an ton  (IJF-4). 

E. The fas t  r e s p o n s e   r e h a b i l i t a t i o n   s t a t i o n  will r e q u i r e   t h e   f o l l o w i n g   o p e r a t i n g  
personnel   depending  on the number of b i r d s   i n v o l v e d :  

1 t o  2 T r a i n e d   S u p e r v i s o r s  
2 t o  8 . .  Bird  C1.eaners  and  Attendants 

m e d i a t e l y  implement  "Operations  Rescue" (NF-5) 
I f  a l a r g e  number of wa te r fowl   a r e   con tamina ted  it w i l l  be n e c e s s a r y   t o  i m -  







111-G-1 
0-1.3-73 

G, Misce l~ lnncous   I3a te r ia l   Inventory  

The f o l l o ~ q i ~ n g  li~si: o f  m a t e r i a l  will be main ta ined  at l o c a t i o n  
i n d i c a t e d .  

p a n t i . t y   I ~ o m e n c l ~ a t u ~  J,om t ion 

200 pads  polyurethane Foam Venice 
Grand I s l e  

2 drums O i l  Herder Venice ( 2 )  

Grand I s le  

( z )  For u s e  with   Hel icopter   Unders lung   Spray  S y s t e m  



r I I  11-1. 
8-13-73  

If. P o r t a b l e  I:ocam Generation  Equipment 

These f f ~ v e  s k i d ,  h e l i c o p t c r   t r a n s p o r t . a l ) l e  packages f o r  
generating  polyurc!rlmnc  foam w i l l  bc  rnain'iai-ncd at Grand 
I s l e ,   V e n i c e  and I n t r a c o a s t a l  C i t y .  The  equipment i s  
a v a i l a b l e  as  o f  A I J ~ U S ~  13 ,  1973. 

Bas ic  equi~p!pent . .. . is on s k i d s  as fol.locrs: 

1. Mixing  equipment. ... . 

2. Cllemical b a r r e l s  - foam c o n s t i t u a n t s .  

3,  Compressor - t o   p r o v i d e  ai.r f o r   p r o c e s s .  

4. Wringer - t o  squeeze  used  foam f o r  r euse .  

5 ,  Inc ine ra to r  . .  - to. burn  foam  af ter   use   (Grand I s l e  o n l y ) .  

An expandcd  sec t ion  on o p e r a t i n g   i n s t r u c t i . o n s  c r i l l  b e   s u p p l i e d  
at a l a t e r   d a t e .  

.. 





2700 - PESOURCES 

This  s 
and  cleanup equipinen 

e c t i o n   l i  s t s  a g r e a t   m a j o r i t y  o f  t h e  i t e x  of  contarinment 
~ t ,  m a t e r i a l s ,  and services   plus   support   equipment  

a n d   s e r v i c e s ,  'ti& might be needed i n  coping with a major o i l  s p i l l .  
Flost of   the member con-ipanies  have a l so   s tockp i l ed   va r ious   t ypes  of o i l  
s p i l l  cleanup equipment t h a t  would be  made a v a i l a b l e .  

The fo l lowing   sub-sec t ions   conta in :  

2701 - Inventory  of  Clean  Seas Owned Equipment 

2702 - Absorbents - Col l ec t ing  Agents 

2703 - A i r c r a f t  - Hel icopters  - Fixed I.!ings 

2704 - Booms 

2705 - Chemicals - Dispersants  

2706 - Cont~-ac to r s  - I4anpower - Beach Cleanup 

2707 - Disposa l   S i t e s  - Oil 8 Oil  Soaked T r a s h  

- 

2708 - Dive'rs - Underwater  Nelding 

2709 - Heavy Equipnent - Trucks,   Cranes,   Bul ldozers ,   Graders  

2710 - Marine  Equiprnent - Boats,  Barges, Tugs 

2711 - Skimmers . .  

2712 - T r a i l e r   R e n t a l s  

2713 - Spec ia l   Se rv ices  and Suppl ies  

2700-1 Revised 9-74 
' Replaces 5-74 



2701 CLEAN SEAS - INVE,., J R Y  OF O I I N E D  EQUIPMENT 
IUTERIAL AND/OR EQUIPMENT 

31.01 Nark I 1  Skimmer  System . Xark I1  S k i m e r  . 80 Ear re l  Vacuum Tank 
. Suc t ion  Hoses - 3" 

31.02 CSI Skimmer System 
. S k i m e r   4 5 ' x   1 7 ' x  6 '  ~ ~. . 30" Kepner  Sea  Curtain Boom . 100 E b l .  Tanks 
. Oil and  blater Pumps 

01.03  Sea  Dragon  System . Sea  Draoon  Skimmer 

01.04 Eottom Tension Boom . 4 ' x  13' f l o a t s ,   8 ' c u r t a i n  

01.05  Float ing Weir Skimmers 

STORAGE  AREA - 
CSI Yard - C a r p i n t e r i a  

I I,  I, 

I1 11 0 

Anchored - S.B. Harbor 
On Skimmer 
CSI Yard - C a r p i n t e r i a  

!I  I, I ,  

Anchored - S.B. Harbor 

CSI Yard - C a r p i n t e r i a  

CSI Yard - C a r p i n t e r i a  

QUANTITIES 

n 
L 

150 '  
I 

1 
480 ' 
.2 
3 

1 

1000 

3 

2700- 2 

111 grades   o f   o i l   can  be recovered 
i t  r a t e s  u p  t o  200 g a l l o n s  p-r m i n  
rte i n  l i g h t  t o   modera t e  sea s t a t e  

The system i s  capable   of   recover-  
i n g   a l l   g r a d e s   o f   o i l   f r o m  l i g h t  
t o  b u n k e r   f u e l   a t   r a t e s  u p  t o  
7000 g a l l o n s ' p e r   m i n u t e .   I t  will  
s p e r a t e   s u c c e s s f u l l y  i n  moderate 
sea s t a t e s ,  20-K winds and  towing 
speeds u p  t o  1 1/2 K.  

ieavy  duty,   moderate volulme skin- 
ner(45' long  and w i t h  a 2 6 '  beam). 
The sys tem  wi l l   recover   a l l   g radcz  
~f o i l  and l a r g e  aniounts o f  s o l i d  
n a t e r i a l s .   I t  i s  ope rab le  i n  a 
n o d e r a t e ' s e a   s t a t e  a n d  winds u p  t c  
!5 K .  

Use as containment boom i n  heavy 
seas .   Cur t a in  i n  250 '  l e n g t h s  
on s p o o l s .  B-T l i n e  i n  500'  
l eng ths  on s p o o l s .  Boons can  be 
used i n  500'  l eng ths  or m u l t i p l e s  
of 5 0 0 ' .  

6 '  d i a m e t e r   f l o a t i n g  weirs wi th  
a i r   d r i v e n  Acme-type  pumps. Use 
i n  conjunct ion  with B-T Goo:ii or 
may be  used  indepctidently.  Idill 
not   handle   debris .   i iandles   most  
o i l s .  

CONTACTS 
~ 

(805) 063-3488 
(805) 684-471 I 

See  above 

See  above 

See  above 

See  above 

Revised 9-74 
Rep1 aces  5-74 



2701 CLEAN SEAS - . .ENTORY OF OWNED EQUIPMENT 

MATERIAL AND/OR EQUIPMENT 

2701.05 Medusa  Skimmer 

2701.07 Vikoma Seapack 
Assembly 

2701.08  Kepner  Sea Cur ta in  

2. 2000' 8 " ~ 1 2 " ( 4 0 0 ' p e r   u n i t )  
1.  480' ( 2 4 0 ' p e r   u n i t )  

3. 2000' 1 6 " ~ 1 2 " ( 2 0 O ' p e r  u n i t  

2701.09 Earqe - Tide Mar VI1 

2701.10  Absorbent-Collectinq 

1 .   S t r i c  P l t e  

- NOT Licensed 
2. S h e l l  Oil Herder 

Licensed 

2701.11  Boat  (work) 

STORAGE AREA .QUANTITIES 

CSI Yard - C a r p i n t e r i a  

CSI Yard - C a r p i n t e r i a  

CSI Yard - C a r p i n t e r i a  
I1 

I1  

11 

I, 

Anchored  offshore 
Santa  Barbara . 

CSI Yard - C a r p i n t e r i a  

CSI Yard - Carpinteria 

Santa  Barbara  Harbor 
Marina ill , S1 i p  i'i19 

_.I_._.____. 

1 

1 

480 
2000' 
2000' 

1 

42-351b.bags 

1-5 g a l  .cans 

1 

REMARKS  CONTACTS 
- __ . .. _____ - 
10 '   d i ame te r ,   gaso l ine   eng ine  
drive. Handles l i g h t  o i l  i n  calm 
da te r s   on ly .  No d e b r i s  

Immediate  response  containment 
boom. The 2 3 '  h u l l  con ta in ing  
1600 '   o f   in f la tab le   sezboon  can  be 
towed t o  t h e  o i l   s l i c k   a t  h i g h  
;peed. The boom can  be f u l l y  
spera t iona l   iv i th in   12   minutes  of 
3 r r i v a l   o n s i t e .  

16O'x39'x13' Tank  Barge,  7500 
l b l .  c a p a c i t y  i n  10  t anks .  Has 
5 d i e s e l   d r i v e n  pumps and 2 diesel 
j r iven   50  Ki~l g e n e r a t o r s .  

i o o d   s o r b e n t   f o r   a l l   g r a d e s  o f  
l i l .  

h o d  s o r b e n t   f o r   a l l   g r z d e s   o f  
l i l .  

19 '  Larson  Fiber  Glass w i t h  125HP 
Johnson  motor. Not s a f e  i n  
idyerse   weather .  

(805)963-3455 
(805)688-4719 

See  above 

See  above 

See  above 

See  above 

See above 

See  above 
I 

2700-3 Revised 9-74 ~ 

Rep1 aces  5-74 



,270'1 CLEAN SEAS - IN! 'ORY OF OWNED ECUIPI'lENT 

NATERIAL AND/OR EQUIPMENT - .... __  - 
701.12  Chemicals 
1 .  Gold Crew (Dispe r san t )  

701.73  Compressor 

701.14  Radio  System 
1 .  Reoeater-Motorola 
2.  Santa  Barbara  base 
3. C a r p i n t e r i a   b a s e  
4.   Portable   base 
5. Por t ab le  - Handie  Talkie  
6. I4ob.i 1 e 

2701 .15 Hi 1 den 14-1 5 'Pump 

2701 -16  F l a t  s t o r a g e   t a n k s  
100 bbl .  

STORAGE A R E A  
-_A:- 

CSI Yard - C a r p i n t e r i a  

CSI Yard - C a r p i n t e r i a  

Santa  Ynez Peak 
S t .   B a r b a r a   o f f i c e  
CSI Yard - C a r p i n t e r i a  

I t  ,I  I, 

I ,  I t  I /  

1971  Ford 

%SI Yard - C a r p i n t e r i a  

CSI Yard - C a r p i n t e r i a  

QUANTITIES 

-55gal .drum 

1 

1 
1 
1 
1 

13 
1 

2 

4 

2700-4 

., . 

Good c l ean ing   agen t   and   d i spe r -  
s a n t .  Not l i c e n s e d .  

Gardner-Denver 600 cfm r o t a r y  
d i e s e l   e n g i n e   d r i v e n .  

49.04/48.62 - 45   wa t t s  
49.@4/48.62 43 " 

49.04/48.62 - 50 " 

49.04/48.62 - 48 " 

49.0414.8.62 - 5 " 

49.04j45.62 & 
45.66/49.42 - 50 " 

For  use on t h e  MK-I1 Skimmers 
and  miscel laneous pump 
requirements .  

Used wi th  MK-11 Skimmers o r  
o the r   sys t ems .  

- 

'I 

I 

' '  

I 

I 
I 
i 
i 
j 

I 

I 

! 

i 
I 

1 
I 
! 



.- 



8 ‘  x 25’ O f f i c e   T r a i l e r   w / t a n d e m   a x l e  

, 
J 

C a l l o u t   P r o c c d u r e  

Gulf O i l  Company-California w i l l  p r o v i d e  a d r i v e r  
a n d   v e h i c l e   t o   d e l i v e r   t h e   t r a i l e r   a ~ t   a n y   t i m e   t o  
a l o c a t i o n  as  d i r e c t e d  by Clean Bay I n c .   o r  a 
member ,company.  Union O i l  Company wil~l prov ide  
a v e h i c l e   a n d   d r i v e r   f o r   b a c k u p   s e r v i c e .  

Calls shou ld   be   p l aced  i n  t h e   o r d e r  shown below. 
Union O i l  Co. should  ~ n o t  b e   c a l l e d   u n l e s s   G u l f  
i s  unab1.e t o   f u r n i s h  a d r i v e r .  A l l  Gulf members 
s h o u l d   b e   e x h a u s t e d   f i r s t .  

Ca l l ing   P rocedure  

1. S h i f t  Foreman ( 4 1 5 )   7 5 8 - 4 8 4 0  
Gulf O i l  Company-Calif.  Ext. 268 

S h i f t  Forernan will n o t i f y  a d r i v e r  
t o   d e l i v e r   t h e  C B I  t ra i ler  t o   t h e  
r e q u e s t e d  s i t e .  

2 .  Bulk S h i f t  Foreman ( 4 1 5 )   7 9 9 - 2 4 7 8  
Union O i l  Company 7 9 9 - 4 4 1 1  

S h i f t  Foreman w i l l  n o t i f y  a 
d r i v e r   t o   p i c k  up t h e  C B I  
t r a i l e r  a t  Gul f   and   de l iver  
i t  t o   t h e   r e q u e s t e d  s i t e .  

A l i s t  of t h e  e q u i p m e n t   i n   t h e   t r a i l e r   f o l l o w s :  

3 
Rev. 1 1 / 7 4  
Replaces  4 / 7 3  
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a 0 1  CBI OIL SPILL  CLEAIWP IXXJIPITJT AND MATERIALS 

Mobile  Headquarters  Trailer 

Equipment  List 

Quantity 

1 

1 

1 

3 sets 

10 

2 

1 

1 

1 

1 

1 

2 

2 

1 

1 

3 

Numerous 

1 

18 

12 

Numerous 

I t  e m  

Intech  Marine  Base  Station on Marine  Channels 
1 0 , 1 6 ,  18A G 22A 

Motorola  UHF  Mobile  Radio 

Intech  Scan  Receiver on Marine  Channels 10, 16, 
l ak ,  2 2 ~  6r 1 a 1  

Headphones, Superex and Motorola 

1-Watt Motorola  Handi-Talkies (Paksets) 

&Watt Motorola  Handi-Talkies (Paksets) 

Motorola Multi-Unit Portable  Charger 

Onan Trickle  Charger 

Onan  Gasoline  Generator 

Sony  Cassette  Tape  Recorder 

Craftsman Multi-Band Receiver 

Motorola  Megaphones 

McGill  Trouble  Lights 

50' Extension Cord, McGill & Hubble 

100' ITT Extension  Cord 
II Scare-Away'' Noise  Unitsfpropane  Supply 

Hardhats 

J-1.J Combustible  Gas  Indicator 

Pint Sample  Bottles 

Hand  Lanterns 

Hand  Tools 

Rev; 11/74 
Replaces 4/73 
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Mobi le   Headquar t e r s   T ra i l e r  

=~pment Lis t  (cont inued)  

Q u a n t i t x  

2 s e t s  

2 s e t s  

Numerous 

Numerous 

1 

6 

Numerous 

1 p r .  

1 

1 

Numerous 

1 2  

1 

2 s e t s  

27 

4 

1 

I t e m  

U.S .G.S .  Maps of C B I  Area of Coverage 

N a u t i c a l   C h a r t s  o f  C B I  h r e a  

Road Maps 

Tide  and Current 

Pe t ro l eum  P ipe l ine  Map 

Map Overlays, 36" x 48" Clear P l a s t i c  

Telephone Books 

Binocu la r s  

Dymo 2300  Tapewriter Kit 

P o l a r o i d  430 Camera 

S t a t i o n a r y   S u p p l i e s  

Ra incoa t s  

Blanket  

Emergency  Road R e f l e c t o r s  

Emergency  Road Flares  (15-min. ) 

F i r e   E x t i n g u i s h e r s  

F i r s t  Aid K i t  

Re.v. 1 1 / 7 4  
Replaces  41 73 
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801 C B I  011; SPILT, CLEANUP EQUIPMENT 

2 .  M/V RECOVERER 

2 0 2 ' ,  9 , 0 0 0  bbl. pe t ro l eum  ca rgo   t anke r   capab le  
o f   a c t i n g   a s :  

- Cormnand s h i p  - P r i m a r y   c o n t r o l   f o r   c l e a n u p ,  skimming, or 

- C e n t r a l   r e c e i v i n . g   v e s s e l  for o f f - l o a d i n g  

- Central r e c e i v i n g  vessel  d u r i n g   l i g h t e r i n p ,  
- Communications  center - C e n t r a l   l o c a t i o n  for crew  changes 

1 i . gh te r ing   ope ra t ions  

skimmers 

- Supply   sh ip  
- C e n t r a l   r e p a i r  .and m a i n t e n a n c e   f a c i ~ l i t y  
- F i r s t   a i d   c e n t e r  
- Sto rage ,   t r anspor t   and /o r   dep loymen t  o f :  

Skimmers 
Booms 
D i s p e r s a n t s  
Sorben.ts 

- Vacuum pumping c a p a c i t y .  Two pumps a t   l e a s t  
1200 BPH each  

(See T2nk Plan (801-5)  and  Operation  ,Plan  (801-6 - 801-9) 

Cal lou t   P rocedure  

I n  o rde r  t o  c a l l  o u t   t h e  M/V R e c o v e r e r ,   c a l l s  should 
be made t o   o n e  of  t h e   f o l l o w i n g   i n   t h e   o r d e r  shown: 

R. W.  Norton,  C B I  (415)  685-2800  (24-hr . )  

R.  E .  N i c h o l s ,  HT&B (415)  398-1150  (office) 
376-1998 (home) 

Harbor Tug & Barge Co. 
P i e r  4 1  - Dispatcher  (415)  982-1603  (24-hr.  ) 

801-4 



801 C R I  CLEANUP EQUlPMENT AND MATERIALS 

3 .  OIL C0NTAII:WENT BOOM 

A - Kepner  Sea  Curtain Boom 

2000' - 16" F l o a t  x 12" C u r t a i n ,  3 / 8 "  Chain 
w e i g h t   i n   c u r t a i n  

T h i s  boom i s  s t o r e d   i n  two ( 2 )  1.000' s e c t i o n s  
comple te   wi th   towing , .   b r id les ;   each  1000-ft. 
s e c t i o n   i n  a 35'  s e m i - t r a i l e r   v a n  a t  Royal 
Trucking Co. (address  Gr phone  below). 

Each t r a i l e r   h a s   f i v e   s e c t i o n s ,  2 0 0 '  e a c h ,  
of Kepner boom bol ted   toge ther   making  a 
1000 '  boom. The boom i s  packed   for   easy  
deployment. One end o f  t h e  boom with  towing 
b r i d l e   a t t a c h e d  i s  a t   t h e   r e a r   d o o r   a n d  
r e a d y   t o   b e   p u l l e d   o u t   b y  b o a t .  A second 
t o w i n g   b r i d l e   i s   l o c a t e d   n e a r   r e a r   d o o r .  
The t r a i l i n g   e n d  o f  t h e  boom i s  f r e e  s o  t h e  

boom or i n s t a l l   t h e   t o w i n g   b r i d l e   f o r  a 
two booms c a n   b e   b o l t e d   t o g e t h e r  f o r  a 2000 '  

1000 '  boom. 

NOTE : __ The boom t r a i l e r s  a r e   n o t   l i c e n s e d .  
When  boom i s  o rde red  o u t ,  a Trip 
Permi t  i s  r e q u i r e d .  A T r i p  P e r m i t  
i s  obtained  f rom  the  Department  of 
Motor   Vehic les   for  $ 5 . 0 0  p e r   v e h i c l e  
p e r  t r i p .   R o y a l   T r u c k i n g  C o .  ha s  a 
D e r m i t  f o r   e a c h   v e h i c l e   a n d   t h v  '~ ~ 

should be  reminded  to  f i l l  i t  o u t  

b e f o r e  moving   each   t ra i le r -van .  
a n d   h a n d l e   a c c o r d i n g   t o   i n s t r u c t i o n s  

-1 

Royal  Trucking ( 4 1 5 )  934-0190 o r  
1420 R o y a l   I n d u s t r i a l  Way 689-6441 
Concord, CA 94520 

Roy Quer io  (Home) ( 4 1 5 )  939-GO57 

Rev. 1 1 / 7 4  
Replaces  4 / 7 3  
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801 C B I  CTXANUP EQUIJ'MENT AND I.%ATERI/ILS 

B - Submarine  Engineer ing  Associates  

1600'  - 36PFX Sea Booin, 1 2 "  Freeboard x 24" 
Dra f t   w i th   moor ing   p l a t e s ,   anchor s  
and USN-SEALOC Adapters  

Th i s  boom i s  s t o r e d   i n   f o u r   ( 4 ) ,   2 5 '  x 8 '  x 
4 ' 5 "   c o n t a i n e r s   i n   t h e  C B I  Warehouse,  Royai 
Trucking   yard ,   Concord ,   and   can   be   ob ta ined  
through C B I  o r  Royal. 

C .- P a c i f i c   P o l l u t i o n   C o n t r o l  

500'  - 24C Aquafence Boom, 12" Freeboard x 
24" D r a f t  

T h i s  boom i s  s t o r e d   i n   f i v e   ( 5 )   f i b e r g l a s s  
c o n t a i n e r s ,  30" x 46" x 90" i n   t h e  C B I  
Warehouse,   Royal  Trucking  yard,   Concord, 
and  can be  ob ta ined   t h rough  C B I  o r   Roya l .  

D - S a y l e s  Boom 

. 2 - 100'  s e c t i o n s ,  36" Say le s  Boom w i t h  
towing   a t t achmen t s ,   s to red   on   t he  
M / V  SPILL SPOILER t o  be  used as d i v e r s i o n  
booms for the  skimmer.  Boom n o t  t o  be 
removed  f rom  the  vessel .  

E - Vikoma _. Seapack si Seaboom 

1600'  -. Ocean Boom, 27" F l o a t  x 17" VJater Tube, 
s t o r e d   i n   2 3 '   b o a t  on a t r a i l e r .  Can 
be  towed  on  road t o  launching  s i t e  or 
boat   can   be   towed on w a t e r  a t  h igh   speed .  

VIKOI.IA s t o r e d  a t  Merritt (415)  982-1600 
S h i p  Repair  Yard,Oakland (415)  893-7020 

I n  o r d e r  t o  c a l l  o u t   t h e  VIKOkIA, c a l l s  
shou ld   be  made t o  one of t h e   f o l l o w i n g   i n  
the  o r d e r  shown: 

R .  W .  Norton,  C B I  (415) 685-2800 (24 hr.) 
R. E .  N icho l s ,  HT&B (415) 398-1150 ( o f f i c e )  

Harbor Tug & Barge Co. (415) 982-1600 (24  hr.) 
376-1998 (home) 

P ie r  41-Dispatcher  

Rev. 11 /74  
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801 CBL  CLEANUP E0,UIPMENT AND MATERIALS - 

4 .  P W I N G  EqUIPMENT 

A - Tanker   Lighter ing  Equipment  

1 - 40 I-IP a i r - c o o l e d   d i e s e l  engin^e prime mover 
mounted i n  a f i b e r g l a s s   c o n t a i n e r .  

2 - 8" s u b m e r s i b l e   t u r b i n e  pumps, c a p a c i t y  
o f  each  pump i s  1000 GP1.I through 1 0 0 0 '  
o f  6" and 8" d i s c h a r g e   h o s e .  

1600 '  o f  8" f l o a t i n g   d i s c h a r g e   h o s e  

8 0 0 '  of 6" 11 11 I t  

. .  

Accessory  equipment for hand l ing  pump 
a n d   d r i v e r .  

Tanker   l igh ter ing   equipment  i s  s to red   on   boa rd  
t h e  M / V  RECOVERER a t   M e r r i t t   S h i p   R e p a i r   Y a r d ,  
Oakland,  and i s  handled  through  the  Harbor  Tug 
and  Barge Company. 

P i e r  41 - Dispa tche r  ( 4 1 5 )  9 8 2 - 1 6 0 0   ( 2 4  h r . )  
Merritt Shipyard  (415) 8 9 3 - 7 0 2 0  

B - Diaphram Pumps 

2 - Wilden M15B Spark  Free,   Diaphram Pumps, 
3" Kamlolc i n l e t  and   ou t le t ,   compressed  
a i r  d r i v e n ,  150 GPfiI @ loo# a i r  p r e s s u r e .  

These uumus w i t h   r e l a t e d  a i r  h o s e   a n d   f i t t i n g s  
s t o r e d -   i n '  C B I  Warehouse a t  Royal  Trucking  Yagd. 
Obta in   th rough C B I .  

( 4 1 5 )  6 8 5 - 2 8 0 0   ( 2 4  h r . )  

C - O i l  He rde r   He l i cop te r   Sp ray  Pumping Uni t  

1 - Simplex Pumping Un i t .   Cons i s t s  of a f i b e r g l a s s  
b u c k e t ,  150 g a l .   c a p a c i t y ,  3 HP Briggs & S t r a t t o n  
gas engine   and  small gea r  pump, se t  a t  1 GPM 
f l o w   r a t e .   D e s i g n e d  as h e l i c o p t e r   u n d e r s l i n g  
u n i t .  

T h i s  pumping u n i t ,  p l u s  2 drums of Shell O i l  

Warehouse i n  Concord ( u n t i l   c o n t r a c t  
i s  made w i t h   h e l i c o p t e r  company).  Obtain  through 
C B I .  

-Herder  i s  t e m p o r a r i l y   s t o r e d   a t   t h e  C B I  

( 4 1 5 )  6 8 5 - 2 8 0 0   ( 2 4  h r . )  

Rev. 1 1 / 7 4  
801-12 



A - Marco Class 111 Oil  Recovery  System 
1 - M/V SPILL SPOILER - A 57' x 2 4 '  jet 

propelled bay skimmer with 2-3' wide 
Martin-Marietta  fil~terbelts  and 90 bbls. 
onboard  storage  capacity. Capa.ble of 
recovering  all  grades of oil  and  debris 

in 3' to 4' waves. 
at oil recovery  rates up to 1,000 GPN, 

. .  

Moored  at Pier 4 1 ,  San  Francisco 

Manned  and  operated by: 

The Harbor Tug and Barge  Company 
24-hr. Dispatcher (415) 982-1600 

B - Floating  Weir Skimmers 

2 - Exxon  Floating  Weir  Skimmers  for  use  in 
within a boom. 
recovering fairly  thick oil concentrated 

Each skimmer  equipped  with  an  air  driven 
pump, 200' of Acme (i" discharge  hose  with 
hose  floats  and  150' of 1" Dayco  air  hose. 

This  equipment  was  designed  to  work in 
conjugation  with a barge.  An  air  com- 
pressor is required,  min.  size of 30G CFPl, 
to handle  both  units. A davit or crane 
is necessary  to  deploy  these units. 

Skimmers  are stored at CBI blarehouse at 
Royal  Trucking and are available  through 
CBI (24-hr . ) . 

801-13 



801 C B I  CLEANUP EQUIPMENT AND MATERIALS 

6 .  SORBENTS, TOOLS, ETC. 

A - 3 5 '  Semi -Tra i l e r  Van - S o r b e n t   T r a i l e r  

T h i s  van i s  s t o r e d  a t  Royal Trucking Co. 
who f u r n i s h  a t r a c t o r   a n d   d r i v e r  t o  d e l i v e r  
t he   van  as i n s t r u c t e d  by C E I  on a 2 4 - h r .   b a s i s .  

NOTE: The   So rben t   T ra i l e r  i s  n o t   l i c e n s e d .  
When s o r b e n t s   a r e   o r d e r e d ,  a Trip Permit is  
r e q u i r e d   f o l l o w i n g  the same procedure  as  when 

__ 

C a f l i n g   o u t   t h e  boom t r a i l e r s .  (See 3-A,  
Page  801- 1 0 .  ) 

Royal  Trucking 

Concord, Ck 94520 
1420   Roya l   Indus t r i a l  Way 

(415)  934-0190 o r  
689-6441 

Roy Querio (Home) - (415) 935-605'7 

Inven to ry  of Equipment & Supp l i e s  in 
S o r b e n t   T r a i l e r  

(See  following  pages  801-15/16) 

Rev. 11 /74  
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801 C B I  CLEANUP EQUIPNENT AND MATERIALS 

S o r b e n t   T r a i l e r   I n v e n t o r y  

Q u a n t i t y  I t e m  

5 Bal l   Peen  Hammers, lk# Channel   lock  or  equal  

6 10" Diamoloy   c rescent   wrenches ,   o r   equa l  

2 

36 

36 

24 

2 

600 f t .  

600 f t .  

600 f t .  

200 f t .  

2 

2 se t s  

1 0  

2 

2 p r .  

10 p r .  

12 

3 

1 

1 

2 

30" MCC B o l t   C u t t e r s  

k" Shack les   w / sc rew  p in ,   ga lv .  

314'' Shackles   w/screw  p in ,   ga lv  

5/8" x 1%'' long   machine   bo l t s   w/hex   nu ts  

30" o r   l a r g e r   t o o l  box t o   s t o r e   I t e m s  1 - 7 ;  
Kennedy o r  equa l  

?;'I Manila   rope (1 c o i l )  

314" Mani la   rope  (1 c o i l )  

1" Manila   rope (1 coi.1) 

k" w i r e   r o p e ,  6 x 1 9 ,  b l a c k  

Morse  model 85A drum c a r r i e r  

852 Merrill drum l i f t e r  clamps 

6 '  s t e e l  s t a k e s  

2 l b .  rolls b a l i n g  wire 

K l i n e   s i d e - c u t   p l i e r s  

Heavy g l o v e s ;   r u b b e r   l i n e d   g a u n t l e t - t y p e ,  
w o r k   g l o v e s ,   l a r g e   s i z e  

Long-handle   square   po in t   shovels  

II I, rouncl p o i n t   s h o v e l s  

S ledge  hammers - # 8 ,  l ong   hand le  

S i n g l e   b i t  axe 

Ansul A-5, 5 l b .  f i r e  ex t ingu i she r ,   \ ? /Foray  
d ry   chemica l ,  or e q u a l  

Rev. 11 /74  



801 C B I  CLEANUP EQUIPMENT liND MATERIALS 

Sorben t  Tra i le r  I n v e n t o r y   ( c o n t . )  

Q u a n t i t y  I t e m  

1 

2 

1 7  

8 

1 4  

6 

1 

1 

1 

2 

2 

6 

10  rolls 

1 0   b a l e s  

8 r o l l s  

1 2  c t n s .  

4 r o l l s  

8 c t n s .  

S t a n d a r d   M e d i c a l   F i r s t - h i d   k i t  

4-5 t i n e ,   l o n g - h a n d l e   p i t c h f o r k s  

Hoes 

Long-hand le   s i ck le s  

S h o r t - h a n d l e   s i c k l e s  

Garden  type  rakes  

Chain Saw 

8 - p o i n t   r e g u l a r   c a r p e n t e r ' s  saw 

24" Pruning  saw 

30 g a l .   t r a s h   c a n s ,   g a l v .   m e t a l  

S t a n l e y  razor  b l a d e   k n i v e s  

2 -ce l l  r e g u l a r   f l a s h l i g h t s  

3M Type, ,100 r o l l s ,  36" wide,   12  oz/yd? 318'' t h i c k  

3M Type 151 pads ,  18" x 18" x 3/16" 

Conwed .Sorben t   B lanke t s ,  35" x 200' r o l l  

I t  I ,  Pads ,  1 7 "  x 17" x 114" 

Rug, 40" x 300' r o l l  11 II 

II I 1  Heavy du ty  boom, '10" x 8 '  

Rev. 11/74  
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801 C B I  CLEANUP EQUIPl.?EPJT AND YWTERIAIS 

7 .  PORTABLE R A D I O  REPEATER TRAILER 

w i t h  t h e   r a d i o   p a c l c s e t s   i n  remote a r e a s  to   improve  
Th i s  r a d i o   r e p e a t e r   t r a i l - e r  can  be used i n   c o n j u n c t i o n  

communications.  It  c o n t a i n s  a primary  and  secondary 
r a d i o   r e p e a t e r   a n d   h a s  two b a t t e r i e s   w h i c h  make t h e  
r e p e a t e r   i n d e p e n d e n t   f o r  48 hours .  I f  a v a i l a b l e ,  
1 1 0  VAC s h o u l d   b e   c o n n e c t e d   t o   t h e   s e l f - c o n t a i n e d  
b a t t e r y   c h a r g e r .  

R a d i o   r e p e a t e r   t r a i l e r  i s  s t o r e d   a t   R o y a l   T r u c k i n g : .  
Obta in   th rough CBI. The C B I  c a r  i s  equipped   wi th  
t o w i n g   a t t a c h m e n t   f o r   t o w i n g   t r a i l e r   t o   d e s i r e d   l o c a t i o n .  

8 .  WORK BOAT 

1 - 1 6 '  Boston  Whaler w/40 HP Johnson  outboard 

T h i s   b o a t  i s  p r i m a r i l y  a s h i p - t o - s h o r e   b o a t  
f o r   t h e  M / V  RECOVERER b u t  i s  a v a i l a b l e   f o r  
o i l   s p i l l  work i f  the   Recoverer  i s  n o t   i n   u s e .  

To i n c r e a s e   t h e   f l e x i b i l i t y   o f   t h e   b o a t ,  i t  
i s  s t o r e d   o n  a t r a i l e r  i n  C B I  warehouse a t  

M/V Recoverer  when needed or t o   o t h e r   o i l  
Royal  Trucking  and will b e  towed t o   t h e  

s p i l l  work. 

A 1-718'' ball i s  r e q u i r e d   f o r   t o w i n g .  An 
e l e c t r i c a l  p l u g  w i t h   i d e n t i f i e d   l e a d s  i s  
with t h e  t r a i l e r .  

Towing   and   ope ra t ing   i n s t ruc t ions   on   boa t .  
(See also f o l l o w i n g  Pages 801-18/19) 

Bo th   t he  C B I  company car and R.  E .  N icho l s '  
company c a r  are  f i t t e d   w i t h   t o w i n g   g e a r   t o  
tow t h i s   b o a t   a n d  t r a i l e r  t o   d e s i r e d   l o c a t i o n .  

801-17 



801 C B I  CLEANUP EQUIPMENT AND MATERIALS 

9 .  \.]AREHOUSE INVENTORY 

In   add i t j -on  t o  equipment   and   suppl ies   l i s ted- , -  
t h e . r e   a r e   o t h e r   i t e m s   s t o r e d   i n   t h e  C B I  Warehouse 
l o c a t e d  a t :  Royal.  Trucking 

- 1 4 2 0  Royal I n d u s t r i a l  Way 
Concord, CA 

Fol lowing i s  an   inventory  l i s t  o f   i t e m s   a v a i l a b l e  
through Clean Bay I n c .  : , 

Q u a n t i t y  

1 r o l l  

6 '  r o l l s  

7 " 

10 c t n s .  

9 " 

l C  ea. 

1 

1 

5 

2 boxes 

2 

1 

6 

1 s e t  

2 

2 c t n s .  

Rev. 11/74 

P l a s t i c  20 '  x 100' x .006" 

Conwed Rug, 40" x 3 0 0 '  

I t  Blanke t ,  35" x 200' 

I I  Pads ,  17%" x 17%" x 114'' 

I, Boom 10" x 8 '  

Empty Boom c r a t e s  

R a d i o   r e p e a t e r   t r a i l e r   ( I t e m  No. 7) 

Boston  Whaler & t r a i l e r ( 1 t e m  No. 8) 

F loa ta t ion   boxes   fo r   l i gh te r ing   equ ipmen t  
(Equipment  on M/V Recoverer)  

Repair  equipment f o r  Kepner boom ( I tem No. 3-A) 

Exxon  skimmers w / a i r  & discharge   hoses   ( I tem 5-B) 

Skimmer  (Skim, I n c .  ) 

Boom towing  cables  

Fork l i f t   e x t e n s i o n s  

15-men l i f e  r a f t s   ( i n s p e c t i o n   n e e d e d   b e f o r e  use) 

Foam abso rben t  pads 

801-20 



801 CBI CLEANUP EQUTPl.IJ?NT AlJD MATERIALS 

Warehouse - I n v e n t o r y   ( c o n t . )  

Q u a n t i t y  I t e r n  

2 Wheelbarrows 

2 Bbls O i l  H e r d e r   ( P a r t i a l l y   f u l l )  

1 " D i e s e l   o i l   ( P a r t i a l l y   f u l l )  

1 

11 

2 

7 

12 

P a l l e t   c o n t a i n i n g   b o x e s   o f   m a n u a l   i n s e r t s  

P a l l e t s  of 3" vacuum hose  

I ,  
" 1%" ,, 11 

, I  con ta in ing   bags  of sawdust 

P i t c h f o r k s  

6 Square-corner   shovels  

4 Round-corner   shovels  

Rev. 1 1 / 7 4  
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8 0 1  C B I  CLEANUP EQUIPI.IENT AND MATERIALS - 

10. EQUIPMENT UNDER LEASE TO C B I  

Cont rac tor :   Mar ine   Serv ice ,   Inc .   (707)   745-2949  (24-hr .  ) 
305 F i r s t   S t r e e t  J .  L .  Garske 
B e n i c i a ,  CA 94510 

Equ ipmen t   l oca t ed   a t   Mar ine   Se rv ice ,   Ben ic i a :  

2 Mark I1 Oil Skimmers' 
1 56'  LCM Boat,  "Sponge" 

Equipment  located a t   S h e l l  O i l ,  Mar t inez :  

1 Mark I1 O i l  Skirrmer 

Equipment l o c a t e d  a t  C&H Sugar  Co. Wharf ,   Crocket t :  

2 Mark I1 O i l  Skimmers 
1 56 '  LCM Boat,  "Squeegee" 

Rev. 11/74 
Replaces 4 /73  
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AGREEMENT 

FOR 

ALASKAN  GULF CLEAN-UP COOPEMTIVE 

THIS AGREEMENT s h a l l   b e   e f f e c t i v e  when made and e n t e r e d   i n t o ,  
by  and  between  ten (1.0) o r  more p a r t i e s   w h i c h   e x e c u t e   t h e   o r i g i n a l   o f  

become a pa r ty   he re to ,   be ing   he re ina f t e r   some t imes   r e fe r r ed   t o   co l . l ec t ive ly  
t h i s  Agreement o r  a coun te rpa r t   he reo f   o r   o the r   i n s t rumen t   ag ree ing   t o  

as " P a r t i c i p a n t s . "  

W I T N E S S E T H  _ _ _ - _ _ _ _ _ _  

WHEREAS each of t h e   p a r t i e s   h e r e t o   h a s   a n   i n t e r e s t ,   b o t h  

occur r ing  on o r   i n   t h e   p u b l i c  and p r i v a t e   p r o p e r t i e s ,   b e a c h e s ,   h a r b o r s ,  
f i n a n c i a l  and c i v i c ,   i n   t h e  prompt  and e f f i c i e n t   r e m o v a l  of o i l  s p i l l s  

and o f f s h o r e   i s l a n d s  and waters   wi th in   the   Area  of I n t e r e s t ;  and 

deve lop ,   ma in ta in ,  and  improve the   p rocedure  among t h e   p a r t i e s   f o r  
m u t u a l   a s s i s t a n c e   a n d   c o o p e r a t i o n   i n   t h e   c o n t r o l  of o i l   s p i l l   e m e r g e n c i e s  
occur r ing   w i th in   t he   Area   o f   In t e re s t ;   and  

WHEREAS, t h e   p a r t i e s   d e s i r e   t o  commit themselves   to  an e f f i c i e n t  
and e f f e c t i v e   c l e a n - u p   o r g a n i z a t i o n ,  and i n  so d o i n g ,   a g r e e   t o   i n v e s t i g a t e  
and acqui re   appropr ia te   equipment  and m a t e r i a l s ,  and t o   d e v e l o p   t r a i n i n g  
programs  for   personnel  who w i l l  be  involved in t he   c l ean -up   o f   o i l  
s p i l l s ;  and 

c o s t s   r e l a t e d   t o   t h e   a c q u i s i t i o n   o r   l e a s e  of m a t e r i a l s  and  equipment, 

Agreement fo r   t he   pu rpose  of s h a r i n g   s a i d   c o s t s  and r i s k s  and  minimizing 
t h e   p a r t i e s  deem i t  n e c e s s a r y   t o   j o i n   t o g e t h e r   u n d e r   t h e   t e r m s   o f   t h i s  

t h e   i n d i v i d u a l   e x p e n s e s  and   i nves tmen t s   r e l a t ed   t he re to ;  

mu tua l   covenan t s   and   ag reemen t s   o f   t he   pa r t i e s   he re to ,   he re ina f t e r  set 
f o r t h ,   t h e   p a r t i e s  do  hereby  mutually  covenant  and  agree as  fo l lows :  

WHEREAS, t h e   p a r t i e s   d e s i r e   t o   p r o v i d e   r e s o u r c e s   f o r  and t o  

WHEREAS, due to   t he   magn i tude  of t h e   a n t i c i p a t e d   r i s k s  and 

NOW, THEREFORE, i n   c o n s i d e r a t i o n  of the  premises  and of t h e  
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ARTICLE I 

AREA OF INTEREST 

geopgraph ica l   a r ea   desc r ibed   a s :  
The p r i m a r y   o p e r a t i o n s   o f   t h e   p a r t i e s   s h a l l   b e   c o n f i n e d   t o   t h e  

t h e   p u b l i c  and p r iva t e   p rope r t i e s ,   i nc1 l ;d ing   bu t   no t   l imi t ed  

and   water   a long   the   coas t   o f   the   S ta te   o f   Alaska ,   be tween  and  
to   beaches ,   harbors ,   in land   waterways ,  and o f f shore   i s l . ands  

inc lud ing  Cape Fa i rwea the r   on   t he   ea s t  and  Cape Clear  on t h e  

w h i c h   a r e a   s h a l l   h e r e i n a f t e r   b e   r e f e r r e d  to as t h e  "Area of I n t e r e s t ; "  
west, 

p rov ided ,   however ,   t ha t   no th i .ng   he re in   sha l l   p rec lude   t he   pa r t i e s   f rom 
c o n t r a c t i n g  o r  c o o p e r a t i n g   w i t h   p e r s o n s   o r   o r g a n i z a t i o n s   i n   o t h e r   g e o g r a p h i c a l  
a r e a s   f o r  t h e  purposes set  f o r t h   i n   t h e   r e c i t a l s   a b o v e .  
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ARTICLE I1 

PARTICIPANTS 

A. qualifications.  Persons,  partnerships,  companies, 
corporations or othcr  entities  which  contemplate  operating  refincries, 

or manufacturing petrol.eum or liquid  hydrocarbons  or  which  drill  for or 
terminals,  pipelines  or  other  facilities for handl~ing,  storing,  transporting, 

produce  petroleum or liquid  hydrocarbons  or  which  contemplate  conducting 
operations  related  thereto  within  the  Area of Interest and which pay the 
initial  advance as well  as any  costs  related  to  subsequent  joinder  and 
which  pay  costs  and  expenses  incurred i n  operations  hereunder  in  accordance 
with the  Participation  Formula  described in Article VI shall be qualified 
for  Participation  herein. 

may be unequal, and shall  be  determined by  the Participation  Formula 
described  in  Article VI. 

B. Voting  Rights.  The  number  of  votes  of  the  Participants 

admitted  upon  a  showing to  the Representatives  that  such  potential 
C. Admission  of  New  Participants. New Participants  shall be 

- 
Participants  are  qualiFied  for  membership  hereunder.  Such new participation 
shall be effective  upon  receipt by  the  Executive  Committee of the  inital 
advance  required  by  the  Participation  Formula  described  in  Article VI 
and in  the  case of a partnership  or  corporation the filing of the  written 
designation  of  representation by such  Participant as required  by  Article 
111. 

D. Voluntary  withdrawal^ or  Expulsion 

to the  contrary  notwithstanding any Participant  may  withdraw 
from  participation by filing  written  notice  thereof with the 
Executive  Committee; and such  withdrawal shall become  effective 
immediately  upon  filing  of  said  notice.  Such  Participant 
shall  fully  pay a l l  costs and expenses due and  payable  from 
it  pursuant to the  terms of this  Agreement and fully  provide 
for  all  contingent  obligations to  the remaining  Participants 

not be limited t o ,  prepayment by  the  Participant of its  proportionate 
on the  effective  date  of  withdrawal.  This  shall  include,  but 

share  of all outstanding  long  term  lease  obligations  entered 

under  the  provisions  hereof  shall  not  relieve  such  Participant 
into  by the Participants. The withdrawal by a Participant 

of his proportionate  share of any  liability  incurred by, or 
rights or claims  existing  against  the  Participants  at  the 
effective date of withdrawal.  Such  withdrawing  Participant 
shall be given credit  for  the  current  value  of his ownership 
interest as defined  in  Article  V1.F  in  co-owned  capital  equip- 
ment, materials, and cash  or  other  liquid  assets.  Said  current 
value shall be determined on the  basis  of the original  cost 
depreciated  at  a rate of  twenty  percent (20%) per  annum. If 
Participant's  credit  exceeds his obligations  hereunder, he 
shall be refunded  the  difference  in  cash  upon  withdrawal. 

be expelled  for  failure to  pay  part or all of any  costs and 
expenses  properly  attributable to such  Participant or for 
failure to reimburse  part or all of any expenses  duly  incurred 

1. Voluntary  Withdrawal  from  Participation.  Article VI 

2. Expulsion  from  Participation.  Any  Participant may 
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hereunder   w i th in  4 5  days   o f   i ncu r r ing  of s u c h   o b l i g a t i o n .  
Such  expulsion may be  imposed  only  by a v o t e  of a t   l e a s t  75% 
o f   t h e   r e m a i n i n g   P a r t i c i p a n t s '   R e p r e s e n t a t i v e s .  Any Par- 
t i c i p a n t  s o  expel led   sha l l .   be   g iven  c r e d i t  f o r  t h c   c u r r e n t  
v a l u e   o f   h i s   o w n e r s h i p   i n t e r e s t  as d e f i n e d   i n   A r t i c l e  V1.F i n  

l i q u i d   a s s e t s .  Sa id   cur ren t  v a l u e   s h a l l   b e  determined on t h e  
co-owned c a p i t a l  equipment, m a t e r i a l s ,  and c a s h   o r   o t h e r  

b a s i s  of t h e   o r i g i n a l   c o s t   d e p r e c i a t e d  a t  a r a t e  of  twenty 
p e r c e n t  ( 2 0 % )  p e r  annum. I f  P a r t i c i p a n t s '  credi t  e x c e e d s   h i s  
o b l i g a t i o n s   h e r e u n d e r ,   h e   s h a l l   b e   r e f u n d e d   t h e   d i f f e r e n c e   i n  
cash  upon w i t h d r a w a l .   S a i d   P a r t i c i p a n t   s h a l l  become immediately 

p r o p o r t i o n a t e  s h a r e  of a l l  ou t s t and ing   l ong  term o b l i g a t i o n s  
o b l i g a t e d   f o r  prepayment  to t h e   r e m a i n i n g   P a r t i c i p a n t s  i t s  

e n t e r e d   i n t o   b y   t h e   P a r t i c i p a n t s .  No e x p u l s i o n   s h a l l  re l ieve 
such   expe l . l ed   Pa r t i c ipan t   f rom  any   ob l iga t ion   t o   t he   r ema in ing  
P a r t i c i p a n t s   b e f o r e  i t s  expu l s ion  and s h a l l   n o t   p r e c l u d e   t h e  
remain ing   Par t ic ipants   f rom  tak ing   any   o ther   ac t ion  to e f f e c t  
t he   co l l ec t ion   o f   cos t s   and   expenses   p rope r ly   due   and   owing .  

Voluntary  Withdrawal   or   Expuls ion.  The votes   o f  t h e  P a r t i c i p a n t s   a n d  
f u t u r e   u a r t i c i u a t i o n  as determined bv A r t i c l e  V I  s h a l l   b e   a d i u s t e d  as of  

E. Adjus tment   o f   Vot ing   and   Par t ic ipa t ion  Upon 

" 

t h e   e f f e c t i v e   d a t e   o f   w i t h d r a w a l  o r  expuls ion   of  a P a r t i c i p a n t   o r   t h e  
admission  of  a new P a r t i c i p a n t .  
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ARTICLE 111 

DELEGATION OF AUTHORITY 

duly  authorized and  executed instrument designating  a  Representative, 
Every Participant shall  file with  the  Executive  Committee  a 

and one  or more alternates, who shall for all  purposes  hereof  have  full 
power and authority to represent  such  Participant in all  matters  relating 
to this  Agreement and upon  whom  any  other  communications  with  respect  to 
this  Agreement  may be given,  delivered or served. The power  and  author- 
ity of such Representative  shall  continue  until  the  Participant  represented 
by him shall designate  another  Representative  and  shall  notify  the 
Executive  Committee in writing of the  name  and  address of~such new 
Representative, or until  the  participation of the  Participant is withdrawn 
or expelled  in  accordance  with  Article 11. 
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ARTICLE IV 

MEETINGS OF REPRESENTATIVES 

A. The  business and affairs of the  Cooperative  shall be 
managed  by  the  Representatives  except  where  specifically  provided  herein 
for a power  to  be  exercised  by  another  person o r  other  persons. 

Article IV.A, the  Representatives  may,  from  time to  time  and  at  any 
time,  delegate  authority  hereunder to the  Executive  Committee, a Manager 
or  such  other  person or persons  as  the  Representatives  may  deem  approprlate. 

however,  that no action previously taken by  such delegate shall  be 
Said delegation may  be withdrawn  or rescinded  at any time; provided, 

affected  by  the  withdrawal  or  rescision.  Notwithstanding any provision 
herein to the  contrary  the  Representatives  shall  approve by vote  as 
provided  herein (and shall not delegate  authority to  approve)  an  annual 
budget of expenditures and  any  necessary  supplemental  budgets or authorizations 
for  expenditures of sums  exceeding  the  amount  budgeted  for  each  category, 
if any,  set  out in the annual  budget. 

shall  be  held on the  third  Tuesday  of  September  each  year  at 9 : 0 0  a.m. 
at  the offices of  the Manager, if any, or at such  other  time  or  place  as 
the  Representatives  may  from  time to time  designate. 

may  be  called  by  the  Chairman,  the  Vice  Chairman,  the  Manager, or  by  any 
three (3)  Representatives. Not less  than five (5) days'  written  notice 
to all  Representatives for special  meetings is required.  The  notice 
shall  state the purpose of  the  meeting. 

may  be  called by the  Chairman,  the  Vice  Chairman,  the  Manager,  or by  any 
three (3)  Representatives  for  purposes of resolving  policy o r  financial 
problems in connection  with any oil spill or  spills by  giving  not  less 
than  twenty-four ( 2 4 )  hours'  telegraphic  or  personal  written  notice. 

meeting  of  the  Representatives  may  be  taken  without a meeting if approved 

mailed  to  the  Executive  Committee  within  thirty (30) days of the  date of 
by a writing  signed  by 75% of the  weighted  vote.  Said  writing  shall  be 

promptly  notify  the  Representatives of the  action  taken and shall file 
the  first  signature to  be  effective.  The  Secretary-Treasurer  shall 

the  writing  in  the  Minutes of  the  organization. 

ownership  of  sixty-five  percent (65%) of  the  total  number of the  votes 
G. Quorum.  At  least  five (5) Representatives  representing 

must  be  present  before  business  may  be  transacted,  but a lesser  number 
may  adjourn  the  meeting  from  time to  time until a quorum  is  obtained. 
Representatives  present at a duly  called  or  held  meeting  at  which a 
quorum is present  miy  continue  to  do  business  until  adjournment  notwith- 
standing  the  withdrawal of members  leaving less than a quorum. 

Agreement  any  action  is to be taken  upon vote of the  Representatives, 
approval or passage  is to be by a majority  of  the  votes  present or a 
majority  of  the  votes  necessary  for a quorum,  whichever  is  greater.  The 
number of Representatives  present at a meeting  shall  be  considered  only 
for  the  purpose of determining  whether  there is a quorum. 

upon  the  percentage  participation  as  described  in  Article VI. The 
number of votes may change  from  time to time  if  and as the  percentage 
participation  changes. 

B. Without  limj~ting  the  general  grant of power  set  out  in 

C. Annual  Meeting.  The  annual  meeting of Representatives 

D.  Special  Meetings.  Special  meetings of the  Representatives 

E. Emergency  Neetings.  Emergency  meetings  of  the  Representatives 

F. Action by Consent.  Any  action  which  may  be  taken  at a 

H. Vote.  Unless  otherwise specified, wherever  in  this 

The  number of votes  for  each  Representative  shall be based 
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ARTICLE V 

EXECUTIVE  COMMITTEE 

of five (5) persons  including  the  Chairman, the  Vice  Chairman,  the 
Secretary-Treasurer and  two additional  members.  The  Manager, if any, 
shall  attend  meetings  of  the  Executive  Committee  but  shall  not  have  the 
right to  vote. 

be  elected by a majority  vote  of  the  Representatives at  their annual 
meeting.  Vacancies  occurring  before  the  next  annual  meeting  may be 
filled  by  the  Representatives at'a special  meeting  called  for  that 
purpose in accordance  with  the  provisions of Article  1V.D. 

A .  Composition.  The  Executive  Committee shall  be  composed 

B. Election.  The  members of the  Executive  Committee  shall 

Committee  shall  have  such  powers and duties, individually or collectively. 
.C. General  Powers and Authority.  The  members of the  Executive 

as  expressly  stated  herein  or  as  may he provided  from  time  to  time  by 
resolution or other  directive of the  Representatives. 

called  at  any  time  by  the  Chairman  or  any  other  member of the  Executive 

meeting  by  vote  or agreement, by telephone, wire or letter. 
Committee.  Committee  action  may  also  be  taken  without a convened 

shall  have  one  vote.  Action by the  Committee  shall  require  three (3) 
affirmative  votes.  If  three (3) such  votes  cannot  be  obtained,  the 
matter  may  be  considered and  acted uDon hv the  ReDresentatives. 

. .  

D. Meetings.  The  Executive  Committee may  act  in  any  meeting 

E. Voting.  Each  voting  member of the  Executive  Committee 

F. Administrative  Duties 

absence, the Vice  Chairman: 
1. Chairman and Vice  Chairman.  The  Chairman,  or in his 

(a) shall  preside  at  all  meetings of the Representatives 

(b) ' shall  sign all contracts, and other  instruments 
and  the  Executive  Committee; 

in writing when authorized  by  the  Representatives by 
special or  general  grant of authority; 

required  of him by  the Agreement  or  delegated  to  him by 
the  Representatives. 
2 .  Secretary-Treasurer.  The  Secretary-Treasurer: 

(a) shall keep a record of the  proceedings of all 
meetings (1) of the  Representatives and (2) of  the  Executive 
Committee; 

(b) shall  countersign  all  documents  whenever  required; 
(c) shall  keep a record  of  the  votes  each  Participant 

(d) shall  keep a current  record  containing  the  name 

(e) shall  serve all notices  required by law or  by 

( f )  shall  keep  accounts of all  receipts and disbursements 

(c) shall  discharge  all  other  duties  that  may he 

is entitled to; 

and address of each  Participant and its  Representatives; 

this  Agreement; 

name and  to the credit of the  Cooperative in such  depository 
and deposit all moneys or  other  valuable effects  in  the 

bank or  banks  as may  be desi.gnated  by  the Representatives; 
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(g )  shall present  at the regular  meeting of the 
Representatives, or whenever  requried  by  them,  accounts 
of all his transactions as Secretary-Treasurer  and  the 
financial  condition of this  joint  undertaking, and discharge 
such additional  duties as the  Representatives  may  from 
time to time prescribe. 
3 .  __L' Manaoer The  Executive Coinmittee may, within the 

power and authority  it has hereunder,  assign  such  duties and 
delegate  such  authority to  the Manager, if any, as the  Executive 
Committee deems necessary and appropriate. The Manager, if 
any, shall  administer  the  joint  activities of the  Participants 
hereto  subject to the  direction of the  Executive  Committee. 
G .  Compensation.  Except for the  PIanager,  if any, no member 

of the  Executive  Committee  shall be entitled to  compensation. The 
compensation of the Manager, if any, shall be set  by  the  Representatives. 

or Secretary-Treasurer may be removed at  the pleasure of the  Representatives, 
in  accordance with Article IV .F . ,  G .  and H. 

H. Removal. The Chairman,  Vice  Chairman,  Manager,  if any, 
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ARTICLE V I  

OWNERSHIP OF ASSETS 

FINANCES AND PARTICIPATION FORMULA 

A .  Advances  and l3-. The Execut ive  Commit tee   shal l ,   each 
y e a r ,   p r i o r   t o   t h e   a n n u a l   m e e t i n g  of Represen ta t ives ,   p repa re  and  sitbmit 
t o   t h e   R e p r e s e n t a t i v e s  a budge t   fo r   advances   fo r   ope ra t ions   fo r   t he  
fol lowing  calendar   year .   Approval   of   the   budget   for   the  advances s h a l l  
b e  by v o t e  of t h e   R e p r e s e n t a t i v e s .  

used   for   each  of t he   fo l lowing   ca t egor i e s :  
The b u d g e t   f o r   a d v a n c e s   s h a l l   s t a t e  an amount  of money t o   b e  

1. Day-to-day o p e r a t i o n s   i n c l u d i n g   b u t   n o t   l i m i t e d   t o  
s a l a r i e s ,   o f f i c e   e x p e n s e s ,  and  equipment  and  material   lease 
and  maintenance  costs ;  

used i n   c o n n e c t i o n   w i t h   c l e a n - u p   a c t i v i t i e s .  
Each P a r t i c i . p a n t   e x e c u t i n g   t h i s  Agreement on o r  before  August 1, 

1975 s h a l l   b e  deemed a n   o r i g i n a l   P a r t i c i p a n t  and s h a l l  pay an i n i t i a l  

w i th   t he   ba l . ance   o f   t h i s   Ar t i c l e  V I .  
advance  of $25,000.  Subsequent   advances   sha l l   be   de te rmined   in   accordance  

p r i o r   t o   t h e  f i r s t  l e a s e   s a l e   i n   t h e  Area  of I n t e r e s t   s h a l l  pay as a 
por t ion   o f  i t s  i n i t i a l  advance $25,000 p l u s  i t s  p r o p o r t i o n a t e   s h a r e ,  
de te rmined   in   accordance  w i t h  B ( 1 )  below,   of   the   current   value  of   the 

P a r t i c i p a n t s .  I n  a d d i t i o n ,   s u c h   p a r t y   s h a l l  pay an a d d i t i o n a l  sum equa l  
o r i g i n a l   c o s t  of a l l  cap i ta l   equipment   and   mater ia l s  co-owned  by t h e  

he reunde r ,   o f   t he   cu r ren t   va lue   o f   a l l   l i qu id   a s se t s  co-owned by t h e  
t o  i t s  p ropor t iona te   sha re ,   de t e rmined   i n   acco rdance   w i th   Pa rag raph  B ( 1 )  

P a r t i c i p a n t s .  

f i r s t   l e a s e  sale i n   t h e  Area of I n t e r e s t   e a c h   o r i g i n a l   P a r t i c i p a n t   t o  
t h i s  Agreement who was not awarded a l e a s e  i n  s a i d   s a l e  may withdraw 
from t h i s  Agreement  and sha l l   have   r e funded   a l l   advances  and a d d i t i o n a l  
moneys pa id  by them t o   t h e   c o o p e r a t i v e   l e s s   a n  amount equa l  t o  i t s  s h a r e  
of   the  expenses   incurred  by  the  Cooperat ive  hereunder   during  the  per iod 
i n  which i t  was a P a r t i c i p a n t .  A P a r t i c i p a n t  who i s  a d m i t t e d   t o   t h e  
C o o p e r a t i v e   a f t e r   t h e   e f f e c t i v e   d a t e  of t h i s  Agreement b u t   p r i o r  t o  s a i d  
l e a s e   s a l e  who i s  n o t  awarded a l e a s e  may a l s o  withdraw  from  this  Agreement 
and s h a l l   h a v e   r e f u n d e d   a l l  moneys pa id  by  him t o   t h e   c o o p e r a t i v e ,   l e s s  

by the   Coopera t ive   hereunder   dur ing   the   per iod   in   which  i t  was a P a r t i c i p a n t .  
$25,000, and l e s s  an amount e q u a l   t o  i t s  s h a r e  o f  t he   expenses   i ncu r red  

The r e m a i n i n g   P a r t i c i p a n t s   s h a l l   h a v e   t h e i r   p r o p o r t i o n a t e   i n t e r e s t s  
rede termined   and   a l loca ted   in   accordance   wi th   Paragraph  B ( 2 )  below. 

l e a s e   s a l e   i n   t h e  Area  of   Interest   and  the  award of l e a s e s   t h e r e i n   s h a l l  
pay as  a p o r t i o n  of i t s  i n i t i a l  advance $25,000 p lus   one   hundred   f i f t y  
pe rcen t  (1SOX) of i t s  p r o p o r t i o n a t e   s h a r e  of t h e   a c t u a l   c o s t   o f   t h e  
cap i t a l   equ ipmen t ,  and m a t e r i a l s ,  and t h e   c u r r e n t   v a l u e  of a l l   l i q u i d  
a s s e t s  co-owned  by t h e   P a r t i c i p a n t s .  Such p a r t y   s h a l l   a l s o  pay  one 
hundred f i f t y   p e r c e n t  (150%) of i ts  p ropor t iona te   sha re   o f   t he  cumula- 
t i ve   expense   i ncu r red  by t h e   P a r t i c i p a n t s   t o   t h e   d a t e   o f   e x e c u t i o n   o f  
t h i s   Agreemen t . .  Upon t e rmina t ion  of t h i s  Agreement or  withdrawal  from 
same  by  such  party  the amount r e f u n d a b l e   s h a l l  be o n l y   t h a t   p a r t y ’ s  
p ropor t iona te   sha re   o f  i t s  c u r r e n t   o w n e r s h i p   i n t e r e s t ,   i n   a c c o r d a n c e  
wi th   Paragraph  B below. 
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2 .  Investment i n  cap i t a l   equ ipmen t   and   ma te r i a l s   t o   be  

Any pa r ty   execu t ing  t h i s  Agreement a f t e r  August 1, 1975 ,  b u t  

W i t h i n   t h i r t y  (30) days   fo l lowing   t he  award  of l e a s e s  a t  t h e  

Any p a r t y   e x e c u t i n g   t h i s  Agreement s u b s e q u e n t   t o   t h e   f i r s t  



The preceding   requi rements   for  payment  of a p r o p o r t i o n a t e  
s h a r e  of t h e   i n i t i a l   a d v a n c e  and of t h e   c u r r e n t   v a l u e  of a l l  l i q u i d  
a s s e t s  w i l l  no t   be   r equ i r ed  when such   en te r ing   pa r ty   has   pu rchased   o r  
o the rwise   acqu i r ed  some p o r t i o n  of t h e   a s s e t s   o r   o p e r a t i n g   f u n c t i . o n  of a 
P a r t i c i p a n t   t o  this Agreement  and by  doing so a s s u m e s   t h a t   P a r t i c i p a n t ' s  

and m a t e r i a l s   s h a l l   b e   r e f u n d e d   t o   t h e   P a r t i c i p a n t s   i n  good s t a n d i n g   i n  
i n t e r e s t .  Those moneys p a i d   i n   f o r  an ownership i n  co-owned equipment 

a c c o r d a n c e   w i t h   t h e i r   o w n e r s h i p   i n t e r e s t   t h e r e i n  as s e t   o u t   i n   P a r a g r a p h  
B below. 

B .  Payments by P a r t i c i p a n t s .  Each of t h e  P a r t i c i p a n t s   u n d e r  
t h i s  Agreement s h a l l  make payments a s   r e q u i r e d   t o   f u n d  the b u d g e t   i n  
accordance  with  the  fol lowi.ng  Par t ic ipat ion  Formulas:  

1. Pr io r   t o   Rede te rmina t ion   Af t e r  F i r s t  
L e a s e   S a l e   a l l   e x p e n d i t u r e s   s h a l l   b e   s h a r e d  by each 

P a r t i c i p a n t  on an   equa l   bas i s .  

l e a s e s   f r o m   t h e   F i r s t   L e a s e   S a l e   t h e   p r o p o r t i o n a t e   s h a r e   o f  
2 .  Within  ninety  days  (90)   fol lowing  the  awarding  of  

e a c h   P a r t i c i p a n t   h e r e t o   s h a l l   b e   r e d e t e r m i n e d  and r e a l l o c a t e d  
on t h e   b a s i s  of f i f t een   pe rcen t   (15%)   pe r   cap i t a   and   e igh ty -  
f ive   pe rcen t   (85%)   ac reage  awarded i n  t h e  f i r s t   s a l e   i n   t h e  
Area of I n t e r e s t .   F o l l o w i n g  any   subsequent   sa le   in  t h e  Area 
of I n t e r e s t   t h e   p r o p o r t i o n a t e   s h a r e  o f   e a c h   P a r t i c i p a n t   s h a l l  
be   rede termined   and   rea l loca ted  on t h e   b a s i s  of t h e   P a r t i c i p a t i o n  
Formula  then i n   e f f e c t .  

The p e r   c a p i t a   s h a r e   s h a l l   b e   d i v i d e d   e q u a l l y  among 
P a r t i c i p a n t s .  The a c r e a g e   s h a r e   s h a l l   b e  a P a r t i c i p a n t ' s  

P a r t i c i p a n t s .  
f r a c t i o n  of l e a s e d   a c r e a g e   t o   t h e   t o t a l   l e a s e d   a c r e a g e  of a l l  

more than  once.  
j o i n t l y   o r   s i n g l y   b u t   i n  no ins tance   can   acreage   be   p ropor t ioned  

3 .  Fol lowing   t he   f i r s t   c a l enda r   yea r   i n   wh ich   twe lve  
( 1 2 )  r i g  months of  d r i l l i n g  have   occu r red   t he   p ropor t iona te  
sha re   o f   each   Pa r t i c ipan t   he re to   sha l l   be   r ede te rmined  and 
r e a l l o c a t e d  on t h e   b a s i s  of ten   percent   (10%) p e r  c a p i t a ,   t e n  
pe rcen t  (10%) acreage  and e igh ty   pe rcen t   (80%)   exposure   r i sk .  
For   the   purposes   o f   th i s   Agreement ,   r ig  month i s  de f ined  as 
each  and  every month a d r i l l i n g  r i g  o r  v e s s e l  i s  on l o c a t i o n  
and  working,  including  breakdown  and  maintenance time. A 
d r i l l   r i g   o r   v e s s e l  i s  considered on l o c a t i o n   a t   s u c h   t i m e   a s  
t h e   l a s t   a n c h o r   o r   l e g  i s  s e t   i n   p l a c e   a t  any p r o p o s e d   d r i l l i n g  
s i t e .  

s h a l l   b e   a s   d e s c r i b e d   i n   s u b p a r a g r a p h  3 above. The b a s i s   f o r  
t h e   e x p o s u r e   r i s k  s h a l l  be:  

P a r t i e s  of J o i n t   I n t e r e s t  may become P a r t i c i p a n t s  

The b a s i s   f o r   t h e   p e r   c a p i t a  and   ac reage   a l loca t ions  
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Activity  Units  Weighting  Factor __ 

Offshore  Production  Barrels  of HC 
and Pipelines  Produced 

Marine  Transport Barrels of HC 
(Crude & Products) Transferred 

1.0 

1.0 

Onshore  Pipelines  Barrels  of HC 
Transferred 0.5 

Exploration  and  Rig  Months , 100,000 Development 
Drilling 

calendar year ’ s operat  ion. 
the same number  of  votes as its  percentage  interest  rounded to  the 
nearest 0.1% as  determined by  the  applicab1.e Participation  Formulas. 

Article  VI.A, the Representatives  shall  determine  the  participation  of 
each Participant  according to the  applicable  Participation  Formula. The 
initial  yearly  payment  of  each  Participant will then be determined  by 
relating  the  participation of each  Participant  to  the  budget. 

All rates  in B(?) above  shall be tabulated  from  the  preceding 

For purposes  of  voting, each Participant  shall  be  entitled to 

Annually,  prior to  approval.  of  the budget  as  described  in 

t o  time be added to and  specified for any or all  of  the  categories nf 

C. Additional  Requirements.  Additional  moneys  may  from  time 

advances  referred to in  Article V1.A  by charge  against  the  Participants 

affirmative vote of  the  Representatives  in  accordance  with  Article 
in accordance with the  applicable  Participation  Formula,  but  only on an 

notice of  withdra-wal  in  accordance  with  Article II.D.1 shall  not be 
IV.F., G and H; provided,  however,  that any Participant  who has given 

required  to  advance  additional  money  after  date of such  notice. 

meet  the  cash  call  for  the  annual  budget and any  additional  advances 
D. Payment  of  Advances.  Payment  of  advances  required  to 

provided in this  Article VI shall  be  made  within  thirty (30) days after 
call by the  Secretary-Treasurer.  Such  call shall be  for  aggregate 
amounts not to  exceed the  amount  determined  by  the  Secretary-Treasurer 

days. 
t o  be sufficient t o  meet cash  requirements  for  the  ensuing  thirty ( 3 0 )  

authorized t o  expend  the  moneys  received,  subject to  the condition  that 
no moneys  designated  for  use in any  of  the  specified  categories  described 
in Article V1.A. may be used  for  the  purposes  described  in  any  of  the 
other  categories  specified  in  Article V1.A without an affirmative vote 
of  the  Representatives in accordance with Article.  IV.F., G and H. All 
expenditures  within  each of the  specified  categories  shall  be  in  accordance 
with the  budget  approved  by  the  Representatives or in accordance with 
any  instruction  received  from the Representatives. 

equipment and materials or other  real and personal  property,  tangible or 
intangible,  acquired  jointly  by  the  Participants‘  hereunder  shall be co- 
owned as tenants-in-common.  Each  Participant’s own-!-ship  interest 
therein  shall be based  upon and shall be equal  to :ir: participation 
under the applicable  Participation  Formula.  Each.I’articipant’s  ownership 
interest will accordingly be adjusted annually with the  annual  adjustments 
of the  applicable  Participation  Formula.  Such  ownership  interests  may 
also  be  adjusted  during  the  year  with  the  addition of a new Participant 
or  withdrawal or expulsion of an existing  Participant. 

_ _  

E.  Authority to  Expend  Advances. The Executive  Committee is 

F. Co-ownership of Jointly  Acquired  Property.  All  capital 
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P a r t i c i p a n t   v o t i n r   a c a i n s t   a p p r o v a l  of t h e  budjiet o r   a g a i n s t   a p p r o v a l   t o  
G .  Withdrawal  Over  Budget o r   Ce r t a in   Expend i tu rc s .  Any 

~I .. - . 
make a d d i t i o n a l   u n b u d g e t e d   p a y m e n t s   f o r   a c q u i s i t i o n   o r   l e a s e   o f   c a p i t a l  
equipment o r   m a t e r i a l s   o r   f o r   t h e   c o s t  o f   c l e a n i n g   u p   u n i d e n t i f i e d   o i l  
s p i l . 1 ~  may wi thd raw,   p rov ided   t ha t   such   Pa r t i c ipan t   exe rc i se s   such   r i gh t  
of w i thd rawa l   u s ing   t he   p rocedure   desc r ibed   i n  Article II.D.1, w i t h i n  
f i v e  ( 5 )  d a y s   a f t e r   r e s u l t   o f   t h e   v o t e  i s  a v a i l a b l e   t o  the  P a r t i c i p a n t .  
Such r e s i g n i n g   P a r t i c i p a n t s   s h a l l   b e   f r e e d  from any l i a b i l i t y   t o   t h e  
r ema in ing   Pa r t i c ipan t s   r e su l t i ng   f rom  the   a fo resa id   budge t   o r   add i t iona l  
unbudge ted   paymen t s ,   hu t   sha l l ,   however ,   be   sub jec t   t o   a i l   o the r   ob l iga t ions  
imposed by Art ic le  LI.D.l. 

~~ 
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ARTICLE V I 1  

CLEAN-UP POLICY 

A .  O i l  S p i l l ~ s  in the  Area  of   Interest .   Within  the  monetary 
l i m i t a t i o n s   e s t a b l i s h e d  from  t ime  to  t ime and in   acco rdance  w i t h  t h e  
p r o v i s i o n s  of A r t i c l e  V I ,  i t  i s  the p o l i c y   o f   t h e   P a r t i c i p a n t s   t o   r e l e a s e  

use w i t h i n   t h e   A r e a   o f   I n t e r e s t   a s   f o l l o w s :  
co-owned and /o r   co - l eased   o i l   sp i l l   c l ean -up   equ ipmen t  and m a t e r i a l s   f o r  

t h rea t ened  s p i l l  of l iqu id   hydrocarbons   by   any   Par t ic ipant  
o r i g i n a t i n g   w i t h i n   t h e   A r e a  o f  I n t e r e s t ,  and i f   s u c h   P a r t i c i p a n t  

m a t e r i a l s ,   t h e n   s u c h   P a r t i c i p a n t   s h a l l   p r o m p t l y   n o t i f y  the 
d e s i r e s   t o   u t i l i z e   t h e  co-owned or  co-leased  cquj~pment and 

Executive  Committee  Chairman,  or if n o t   a v a i l a b l e ,  any member 
of t he   Execu t ive  Committee.  Such n o t i f i c a t i o n   s h a l l   i n c l u d e  

required  equipment   and  mater ia ls .  Such n o t i f i c a t i o n  may be 
t h e   l o c a t i o n  and known n a t u r e  and s i z e  of t h e   s p i l l . ,   t h e  

o r a l ,   b u t   s h a l l   b e   c o n f i r m e d   i n   w r i t i n g   a s   s o o n   a s   p r a c t i c a l .  

n o t i c e ,   t h e  Chairman o r  any member  of t h e  Execut ive Committee 
2 .  Use by P a r t i c i p a n t .  Upon r e c e i p t  of the  above 

s h a l l ,   w i t h o u t   f u r t h e r   a p p r o v a l  of t h e   P a r t i c i p a n t s   o r   t h e i r  
Represen ta t ives ,   r e l ease   t he   r eques t ed   equ ipmen t  and m a t e r i a l  
t o   t h e   a f f e c t e d   P a r t i c i p a n t .  The a f f e c t e d   P a r t i c i p a n t   s h a l l  
have   t he  use of  such  equipment  and  material   as may be   requi red  
in   con ta in ing   and   c l ean ing  up such s p i l l .  During  the  t ime 
such  equipment   and  mater ia l   are   thus  commit ted,   complete  
c o n t r o l   t h e r e o f   s h a l l   b e   i n  t h e  a f f e c t e d   P a r t i c i p a n t .  

Committee s h a l l   n o t   h a v e  any r e s p o n s i b i l i t y   t h e r e f o r ,   r e g a r d l e s s  
o f   n e g l i g e n c e .   I f   s u c h   s p i l l   o r i g i n a t e s   w i t h i n   t h e  Area  of 
I n t e r e s t   o r ,   i f   s u c h  s p i l l  o r i g i n a t e s   w i t h i n   s u c h   a r e a  b u t  t h e  

m a t e r i a l   o u t s i d e  of t h e  Area  of I n t e r e s t ,   t h e   a f f e c t e d   P a r t i c i p a n t  
Containment  and  clean-up  requires  use  of  the  equipment and 

may cont inue   to   use   the   equipment   and   mater ia l   as   requi red .  
The a f f e c t e d   P a r t i c i p a n t   s h a l l   r e t u r n   t h e   e q u i p m e n t  and m a t e r i a l  

r e a s o n a b l e   w e a r   a n d   t e a r ,   o r   a t   t h e   d i s c r e t i o n  of t h e  Execut ive 
t o   a s  good a cond i t ion  as when c a l l e d   i n t o   s e r v i c e   s u b j e c t   t o  

Committee, s h a l l  pay t o   t h e   E x e c u t i v e  Conunittee  an  amount  of 
money equa l   t o   t he   cos t   wh ich  would  have  been  incurrcd  in 

Execut ive  Commit tee   shal l   in  no way b e   l i a b l e   o r   r e s p o n s i b l e  
complying  with  such  requirement.  The o t h e r   P a r t i c i p a n t s  and 

P a r t i c i p a n t  and t h e   P a r t i c i p a n t   a f f e c t e d  by such s p i l l  s h a l l  
f o r   t h e  payment  of  any c o s t s  and  expenses  incurred  by  said 

a g a i n s t   a l l   l i a b i l i t y   f o r   s u c h   c o s t s  and  expenses. 
i n d e m n i f y   s a i d   o t h e r   P a r t i c i p a n t s  and the  Executive  Committee 

3 .  Mul t ip l e  Use by P a r t i c i p a n t s .   I f  two o r  more s p i l l s  
a f f e c t i n g   d i f f e r e n t   P a r t i c i p a n t s   o c c u r  a t  t h e  same time o r  
require u s e  of t h e  same equipment and m a t e r i a l  i n  the  containment  
or   c lean-up   thereof  and i f  all s u c h   s p i l l s   o c c u r   i n   t h e  Area 
o f   I n t e r e s t ,   t h e   E x e c u t i v e  Committee s h a l l   d e c i d e   i n   a b s e n c e  
of  agreement among the   a f f ec t ed   Pa r t i c ipan t s   wh ich   equ ipmen t  
he reunde r   sha l l   be   u sed   fo r   each  s p i l l .  I f ,  however, one  such  
s p i l l .   o c c u r s   i n   t h e  Area  of I n t e r e s t  and t h e   o t h e r   s p i l l  
' o c c u r s   o u t s i d e   t h e  Area  of I n t e r e s t ,  t h e  P a r t i c i p a n t   a f f e c t e d  

1. Notice  of S p i l l .  I n   t he   even t   o f   an   ac tua l   o r  

Dur ing   such   t ime  the   o ther   Par t ic ipants   and   Execut ive  
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b y   t h e   s p i 1 . l   i n   t h e   A r e a   o f   I n t e r e s t   s h a l l   h a v e   t h e   p r i o r  

a g r e e   t o   t h e   r e l e a s e  of such  equipment  and m a t e r k l  f o r   u s e   i n  
r i g h t  t o  use  such  equipment   and  mater ia l  as r e q u i r e d ,   h u t  may 

c o n n e c t i o n   w i t h   t h e   o t h e r   s p i l l .  

by any parTy who i s  n o t  a P a r t i c i p a n t  f o r  t h e   u s e  of any 
4 .  Use by Non-Par t ic ipants .   In   the   event  of a r e q u e s t  

equipment   and   mater ia l   subjec t   hereunder  t o  con ta in   and   c l ean  
up a s p i l l  o r  t h r e a t e n e d   s p i l l  of l i qu id   hydroca rhons ,   t he  
Executive  Committee may allow such  use  and  determine  the 
c o n d i t i o n   t h e r e o f ,   i n c l u d i n g   t h e   e x t e n t   a n d   l o c a t i o n  of  such 
use .   Dur ing   the   t ime  such   equipment   and   mater ia l   a re   thus  
comni t ted ,   comple te   cont ro l   thereof   and  f u l l  r e s p o n s i b i l i t y  

V I I . A . 5 .  During such time t h e   P a r t i c i p a n t s   a n d   executive 
t h e r e f o r  s h a l l   b e  i n   t h e   N o n - P a r t i c i p a n t   s u b j e c t   t o   A r t i c l e  

Committee shall n o t   h a v e   a n y   r e s p o n s i b i l i t y   t h e r e f o r ,   r e g a r d l e s s  
o f   neg l igence .  To compensa te   Pa r t i c ipan t s   fo r  Lhe c o s t  and 
expenses   incur red   in   p rovid ing   and   main ta in ing  a c o n t i n u i n g  
s t o c k p i l e  of equipment  and material  w i th   expec ted   ea r ly  
obsolesence   and   rep lacement   and   for   the   cont inuing   expenses   o f  
m a i n t a i n i n g   s t a n d b y   s e r v i c e s ,   t h e  r a t e  charged  by  the  Execut ive 
Committee t o  a Non-Par t ic ipant   for   the   use   o f   such   equipment  
a n d   m a t e r i a l   s h a l l   b e   a n   e q u i t a b l e  r a t e  e s t a b l i s h e d   b y   t h e  
Execut ive   Commit tee   ( subjec t   to   per iodic  review and  change 
w h e r e   j u s t i f i e d ) ,   t a k i n g   i n t o   c o n s i d e r a t i o n   t h e   c o n t i n u i n g  
c o s t s ,   a m o r t i z a t i o n ,   c o s t  of money a n d   o t h e r   p e r t i n e n t   f a c t o r s .  
The Non-Pa r t i c ipan t   sha l l   he   ob l iga t ed   t o   r e tu rn   t he   equ ipmen t  
a n d   m a t e r i a l   t o  as good a c o n d i t i o n  as when c a l l e d   i n t o   s e r v i c e ,  
o r ,  a t  t h e   d i s c r e t i o n  of t he   Execu t ive   Conx i i t t ee ,   sha l l   pay   t o  
the  Executive  Committee  an amount e q u a l  t o  t he   cos t   wh ich  
would  have been i n c u r r e d  i n  complying  with  such  requirement.  
The Pa r t i c ipan t s   and   Execu t ive   Commi t t ee   sha l l  i n  no way b e  
l i a b l e   o r   r e s p o n s i b l e   f o r  payment  of  any  costs  and  expenses 
incu r red   by   s a id   Non-Pa r t i c ipan t ,   t he   Non-Pa r t i c ipan t   a f f ec t ed  
by s u c h   s p i l l   s h a l l   i n d e m n i f y   s a i d   P a r t i c i p a n t s   a g a i n s t  a l l  
l i a b i l i t y   f o r   s u c h   c o s t s  and  expenses. 

P a r t i c i p a n t s  and  Non-Participants o r  unknown p a r t i e s ,   t h e  
the even t   o f  c o n c u r r i n g   s p i l l s   o f  l iqu id   hydrocarbons   by  

P a r t i c i p a n t   a f f e c t e d   s h a l l   h a v e   t h e   p r i o r   r i g h t   t o   u s e   s u c h  
equipment  and material as are r e q u i r e d ,   b u t  may a g r e e  t o  the 
release o f   such   equ ipmen t   and   ma te r i a l   fo r  use i n   c o n n e c t i o n  
w i t h   o t h e r   s p i l l s .  

6. U n i d e n t i f i e d   S p i l l s .  The Chairman o r   a n y  member o f  
the Executive  Committee may, wi thout   approval  of t h e   P a r t i c i p a n t s ,  
release equipment  and material  f o r   u s e  i n  the clean-up of  o i l  

on ly  a t  the   r eques t   and   unde r   t he   d i r ec t ion   o f   t he   gove rnmen ta l  
s p i l l s   f r o m   u n i d e n t i f i e d   s o u r c e s   w i t h i n   t h e  Area o f   I n t e r e s t  

a g e n c y   h a v i n g   j u r i s d i c t i o n   o v e r   t h e   s p i l l .   S u c h   u s a g e   s h a l l  
comulv   w i th   Ar t i c l e  V I I . A . 4 .  5 and 8 and Article X I .  

5. M u l t i p l e  Use by   Pa r t i c ipan t   and   Eon-Pa r t i c ipan t .  I n  

.~ 
7 .  O i l  S p i l l s   O r i g i n a t i n g  - Outs ide   o f   t he  Area of I n t e r e s t .  

The  Executive  Committee may r e l ease   equ ipmen t   and   ma te r i a l   fo r  . .  
use i n  t h e   c l e a n - u p   o f   o i l   s p i l l s   o r i g i n a t i n g   o u t s i d e   o f   t h e  
Area o f   I n t e r e s t .  Such u s a g e   s h a l l  comply w i t h  Art ic le  
VII.A.4, 5 and 8 and Article X I .  
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8. Charges  for  Use of  Equipment  and  Material. Any 
charges  provided  for   under  t h i s  ag reemen t   t o   Pa r t i c ipan t s   o r  

~ - 
Non-Par t i c ipan t s ,   o the r   p rov i s ions   he reo f   no twi ths t and ing ,  

Pa r t i c ipan t s   he reunde r   t o   p rov ide   such   equ ipmen t  and m a t e r i a l  
s h a l l   b e   b a s e d   o n   c o s t s   i n c u r r e d ,  i t  b e i n g   t h e   i n t e n t  of t h e  

on  a n o n - p r o f i t   b a s i s .  
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ARTICLE VI11 

INDEMNITY 

A .  Indemzi ty   for  Use. In  the   event   o f  damage t o ,  l o s s  o f ,  
or   consumption  of   any  equipment   and  mater ia l   subject   hereunder ,   whi le  

w i th  any s p i l l  of l iqu id   hydrocarbons  by s u c h   P a r t i c i p a n t   o r   N o n - P a r t i c i p a n t ,  
committed t o   u s e  by  a n y   P a r t i c i p a n t   o r   N o n - P a r t i c i p a n t   i n   c o n n e c t i o n  

t h e   a f f e c t e d   P a r t i c i p a n t   o r   N o n - P a r t i c i p a n t   s h a l l   b e   s o l e l y   r e s p o n s i b l e  

and ma te r i a l   o r   r e imburs ing  t h e  P a r t i c i p a n t s   f o r   t h e   c o s t s   t h e r e o f ,  and 
and l i a b l e   t o   t h e   P a r t i c i p a n t s   f o r   r e p a i r i n g   o r   r e p l a c i n g   s u c h   e q u i p m e n t  

t h e   a f f e c t e d   P a r t i c i p a n t   o r   N o n - P a r t i c i p a n t   s h a l l   i n d e m n i f y  all o t h e r  
P a r t i c i p a n t s ,   s u b s e q u e n t   P a r t i c i p a n t s  and the   Execut ive   Cormi t tee   aga ins t  
a l l   l i a b i l i t y  on account  of  such  damage,  loss  or  consumption. 

harmless   and   indemnify   each   o ther   Par t ic ipant   o r   subsequent   Par t ic ipant ,  
the  Executive  Committee,  and t h e   a g e n t s ,   s e r v a n t s  and employees  of  the 

bu t   no t  l i m i t e d  t o ,   a t t o r n e y s '   f e e s ,   e x p e n s e s ,   c l a i m s ,   f i n e s   a n d  damages 
f o r e g o i n g ,   a g a i n s t   a n d   f o r  a l l  l i a b i l i t y ,  and c o s t s   i n c u r r e d ,   i n c l u d i n g ,  

which t h e  a f f e c t e d   p a r t i e s   s u f f e r  o r  s u s t a i n   o r  become l i a b l e  f o r  by 
reason  of   any  accidents ,  damages o r   i n j u r i e s ,   e i t h e r   t o   t h e   p e r s o n s   o r  
p r o p e r t y   o f   t h e   f o r e g o i n g   p a r t i e s   o r   t o   t h e   p e r s o n   a n d / o r   p r o p e r t y  of 
any t h i r d   p a r t y ,   i n c l u d i n g ,   b u t   n o t   l i m i t e d   t o ,   f e d e r a l  and s t a t e  governments 
and a g e n c i e s   t h e r e o f ,  i n  a n y   m a t t e r   a r i s i n g  o u t  of or   connec ted  w i t h  t h e  
f u r n i s h i n g  of equipment   and   mater ia l s   hereunder   to   the   indemnify ing  
p a r t y .  A l i ke   i ndemni ty   sha l l   he   ob ta ined   f rom a Non-Part ic ipant  
before   such  par ty   can  use  the  above-noted  equipment   and  mater ia l  as 
provided   for  i n  A r t i c l e  V I I .  The foregoing  indemnity  and h o l d  harmless  
p r o v i s i o n s  by a P a r t i c i p a n t   o r   N o n - P a r t i c i p a n t   s h a l l   b e   a p p l i c a b l e  
whe the r   o r   no t   t he   acc iden t ,   damages ,   o r   i n ju r i e s   i ndemni f i ed   aga ins t  
w e r e   c a u s e d   o r   c o n t r i b u t e d   t o   i n   w h o l e   o r   i n   p a r t  by t h e  negligence  of 
t h e   P a r t i c i p a n t s ,   s u b s e q u e n t   P a r t i c i p a n t s ,   t h e   E x e c u t i v e  Committee o r  
t h e  members or   subsequent   nembers   thereof ,   and   the   agents ,   se rvants ,   and  
employees  of  the  foregoing. The p a r t y   f u r n i s h i n g  t h i s  i ndemni ty   fu r the r  
a g r e e s   t h a t   t h e   p a r t i e s   t o  whom th i s   i ndemni f i ca t ion   and   ho ld   ha rmless  
p r o v i s i o n   e x t e n d s   s h a l l   h a v e   t h e   r i g h t ,   b u t   n o t   t h e   o b l i g a t i o n ,   t o  
t e n d e r   t h e   d e f e n s e  t o  t he   i ndemni fy ing   pa r ty  of  any  and a l l  l a w   s u i t s  
a r i s i n g   o u t  of o r  i n   a n y  way connec ted   wi th   mat te rs   which   a re   the   subjec t  
o f   t h i s   i ndemni ty  and   ho ld   ha rmless   p rov i s ion ,   bu t   t ha t   f a i lu re  t o  
tender  any  such  law s u i t  f o r   d e f e n s e   s h a l l   i n  no way o r   w i s e   r e l e a s e   o r  
r e l i e v e   p a r t y   f u r n i s h i n g   t h i s   i n d e m n i t y  of h i s   o b l i g a t i o n s   h e r e u n d e r .  
The pa r ty   fu rn i sh ing   t h i s   i ndemni ty   a l so   covenan t s  and a g r e e s   t h a t   t h e  
indemni ty   and   ho ld   ha rmless   p rov i s ion   g ran ted   t o   a l l   t he   pa r t i e s   he reunde r  
o r  s u b s e q u e n t   p a r t i e s   h e r e u n d e r   s h a l l   n o t  be l i m i t e d ,   r e s t r i c t e d   o r   i n  
any way a f f e c t e d  by t h e  amount of   insurance  by t h e   p a r t y   f u r n i s h i n g   t h i s  
indemnity.  

B.  Indemnity  Agreements.   Each  Participant  shall .   hold 
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ARTICLE I X  

IMPLEMENTATION 

To implement  the  purposes  of this Agreement,  and  promptly 
a f t e r   t h e   e f f e c t i v e   d a t e   h e r e o f ,   t h e   E x e c u t i v e  Committee s h a l l   a p p o i n t  
C o m m i t t e e ( s )   t o   e v a l u a t e   t h e   o i l   s p i l l   r e s p o n s e   c a p a b i l i t i e s   r e q u i r e d   t o  

Area o f   In t e re s t .   I n   eva lua t ing   t he   above   t he   Commi t t ee ( s )  s h a l l  cons ide r  
con ta in   and   c l ean  up p o t e n t i a l   o i l   s p i l l s  which   might   occur   wi th in   the  

h u t   n o t   h e   l i m i t e d   t o   t h e   f o l l o w i n g :  
(1) e n t e r i n g   i n t o   c o n t r a c t s   a n d / o r  leases f o r   t h e  

p u r c h a s e   o r  lease o f   a p p r o p r i a t e   o i l   s p i l l   c a p i t a l   e q u i p m e n t  
and   ma te r i a l s ;   and  

c o n t r a c t o r  may (a) majntain  such  equipment  and materials a t  
s p e c i f i e d   l o c a t i o n s ;  ( h )  f u r n i s h   e x p e r i e n c e d   o p e r a t i n g   p e r s o n n e l  
and   provide   t ra in ing   concern ing  use of  such  equipment  and 
ma te r i a l s ;   ( c )   conduc t  sea t r ia l s  of  such  equipment  and material; 
and (d)  f u r n i s h   s u c h   o t h e r   s e r v i c e s  a s  may be  mutual ly   agreed 
upon  between  the  contractor  and  the  Executive  Committee;   and 

other   means,   such as response  teams.  
1mmediate.ly  upon t h i s  Agreement  becoming e f f e c t i v e  a Committee 

s h a l l   h e   a p p o i n t e d   t o   d e v e l o p  and p u b l i s h   a n  O i l  Sp i l l   Con t ingency  P l a n .  

( 2 )  e n t e r i n g   i n t o   s e r v i c e   c o n t r a c t s   u n d e r   w h i c h   t h e  

(3) p r o v i d i n g   f o r   f u n c t i o n s   l i s t e d   i n   I X ( 2 )   a b o v e   b y  
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ARTICLE X 

INDEPENDENT CLEAN-UP OPERATIONS 

N o t h i n g   i n   t h i s  Agreement s h a l l   r e q u i r e   o r   b e   c o n s t r u e d  as 
r e q u i r i n g   a n y   P a r t i c i p a n t   t o   u s e  co-owned o r   j o i n t l y  leased m a t e r i a l s  
and equipment o r   t h e   s e r v i c e s  of t h e   o t h e r   P a r t i c i p a n t s   i n   c o n n e c t i o n  
w i t h   o i l   s p i l l   c l e a n - u p   a c t i v i t i e s .  Each P a r t i c i p a n t  may,' i f  i t  s o  
d e s i r e s ,   p u r c h a s e   o r   c o n t r a c t   f o r  i t s  own clean-up  equipment  and  materials,  
o r  engage   any   o the r   pe r son   t o   a s s i s t  i t  wi th   the   c lean-up  of o i l  s p i l l s ,  
o r  may, as prov ided   fo r   i n   t h i s   Agreemen t ,  use co-owned o r   j o i n t l y  
leased  c lean-up  equipment   and  mater ia ls   and  the  services   of   the   other  
P a r t i c i p a n t s   j o i n t l y   w i t h  some o t h e r   p e r s o n   o r   p e r s o n s .  
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ARTICLE XI 

INSURANCE 

The Executive  Committee  shall  secure and maintain in full 
force and effect,  Alaska  Workmen's  Compensation  Insurance  and  Employer's 
Liability  Insurance,  including  coverage  under  the  Longshoremen and 
Harbor  Workers'  Act  and  Outer  Continental  Shelf Act, and other  insurance 
as required by the  Participants.  The  Executive  Committee  shall also 
require any and a l l  independent  contractors  performing work or  services 
in  connection with operations  hereunder to provide  adequate  insurance 

Committee  shall  secure and maintain i n  full  force and effect  such  other 
coverage as required by Participants. In addition, the Executive 

insurance as the  Representatives  may  from  time to time  direct.  The  cost 
of all such  insurance  secured by the  Executive  Committee  shall be deemed 
a  normal  cost of performing  operations and shall be chargeab1.e  to  the 
Participants  in  accordance with the  Participation  Formula.  All in- 
surance shall include  the  Alaskan  Gulf  Clean-up  Cooperative  and  the 
names of  each  Participant as a named  insured.  Such  insurance  shall 
contain a waiver of subrogation  clause  in  favor  of  each of t he  Par- 
ticipants and Alaskan  Gulf  Clean-up  Cooperative. 
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ARTICLE XI1 

RELATIONSHIP O F  THE PARTICIPANTS 

a j o i n t   v e n t u r e  and t h a t   t h e   r e l a t i o n s h i p  of t h e   P a r t i c i p a n t s  i s  t h a t  of  
It i s  e x p r e s s l y   a g r e e d   t h a t   P a r t i c i p a n t s   h e r e t o   a r e   e n g a g e d   i n  

independen t   con t r ac to r s  and  not as members of  a p a r t n e r s h i p   o r   a s s o c i a t i o n  
and t h a t   t h e   d u t i e s ,   o b l i g a t i o n s  and l i a b i l i t i e s  of  t h e   P a r t i c i p a n t s   a r e  
s e v e r a l  and n o t   j o i n t   o r   c o l l e c t i v e ,  and t h a t   n o t h i n g   c o n t a i n e d   h e r e i n  

o r   l i a b i l i t y  on any  of t h e  P a r t i c i p a n t s .   P a r t i c i p a n t s   s h a l l   s h a r e   i n  
s h a l l   h e   c o n s t r u e d   t o   c r e a t e   o r   i m p o s e  a p a r t n e r s h i p   d u t y ,   o b l i ~ g a t i o n ,  

A r t i c l e  V I  h e r e i n ,  a l l  losses ,   c la ims,   damages,   judgments   (and  costs   and 
a c c o r d a n c e   w i t h   t h e   a p p l i c a b l e   P a r t i c i p a t i o n   F o r m u l a  as s e t   f o r t h   i n  

Agreement. 
e x p e n s e s   i n   c o n n e c t i o n   t h e r e w i t h )   o r   l i a b i l i t i e s   a r i s i n g   o u t  of t h i s  

wa ive r   o f   sub roga t ion   r i gh t s  by t h e   P a r t i c i p a n t s   f o r   w i l l . f u l   m i s c o n d u c t  
o r  gross  neg l igence  of t h e   o t h e r   P a r t i c i p a n t s ,   s u b s e q u e n t   P a r t i c i p a n t s ,  

t h e   a g e n t s ,   s e r v a n t s   a n d  members of t he   fo rego ing .  
the  Execut ive  Commit tee   or   the  members or   subsequent  members thereof  and 

of SUBCHAPTER K OF CHAPTER 1 of SUBTITLE A of t h e   I n t e r n a l  Revenue Code 
o f   1954 ,   o r   such   po r t ion   o r   po r t ions   t he reo f  as may be pe rmi t t ed   o r  
au tho r i zed  by t h e  S e c r e t a r y   o f  t h e  Treasury  of t h e  U n i t e d   S t a t e s   o r   h i s  
d e l e g a t e   i n s o f a r  as such   subchap te r ,   o r  any p o r t i o n   o r   p o r t i o n s   t h e r e o f ,  
may b e   a p p l i c a b l e   t o   t h e   P a r t i c i p a n t s .   I f   a n y   p r e s e n t   t a x   I a w s  of  any 
s t a t e   c o n t a i n   p r o v i s i o n s   s i m i l a r   t o   t h o s e   c o n t a i n e d   i n   t h e  SUBCHAPTER of 
t h e   I n t e r n a l  Revenue Code of 1954  above  referred  to  under  which a s i m i l a r  
e l e c t i o n  i s  pe rmi t t ed ,   each   Pa r t i c ipan t   he reby   e l ec t s   t o   be   exc luded  
from t h e   a p p l i c a t i o n  of  such  laws. If requested  by  Operator ,   each 
P a r t i c i p a n t   a g r e e s   t o   e x e c u t e  and j o i n   i n   s u c h   i n s t r u m e n t s  as a r e  
n e c e s s a r y   t o  make s u c h   e l e c t i o n s   e f f e c t i v e .  

No l a n g u a g e   i n   t h i s  Agreement shal l  i n  any way c o n s t i . t u t e  a 

Each Pa r t i c ipan t   he reby   e l . ec t s   t o   be   exc luded  f r o m  t h e   a p p l i c a t i o n  
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ARTICLE X I V  

AMENDMENTS 

Representatives.  Such  amendment  may  be  made  at any annual  meeting or 
special meeting of Representatives  at  which  time  a  quorum is present, 
provided  that  notice shall have been  given  that  the arnendment will  be 
considered.  This  Agreement  may  also  be  amended  in  accordance with the 
procedure  set  forth in Article 1V.F. Notwithstanding  any  other  provision 
of  this  Agreement,  the  affirmative vote or  written  consent of seventp- 
five percent (75%) of the  Representatives  entitled  to vote shall be 

Notwithstanding any other provision of this Agreement,  the  affirmative 
necessary to amend Article 1I.D or Article VI.G, or this  sentence. 

vote or written consent of seventy-five  percent (75%) of the  total 
number of votes shall be necessary to  amend Article VI of this  Agreement 
or this  sentence. 

This  Agreement  may be amended  only by majority vote of the 
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ARTICLE XVI 

SEPARABILITY 

under   the  laws of t h e   U n i t e d   S t a t e s  o r  the S t a t e  of Alaska o r  any 
subdj .vis i .on  thereof ,   the  remainder o f  t h e  Agreement shall n o t   b e   a f f e c t e d .  

If any   provis ion  of this Agreement i s  found  to   be i l l . e g a l  
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ARTICLE XVII 

EXECUTION 

and each  executed  counterpart shal l  have  the same force and  effect as an 
original  instrument  and as if all of the  parties to the  aggregate  counterparts 
had  signed  the same instrument.  Any  signature  page of this  Agreement 
may be detached  by  any  party  from any counterpart  hereof  without  impairing 
the  legal  effect of any  signatures  thereon, and may be attached to 
another  counterpart of this  Agreement  identical in form  hereto  but 
having  attached to it one or more additional  signature  pages. 

to be executed by i.ts duly  authorized  officer or attorney in fact as of 
the  date  first  above  written. 

This Agreement may be executed  in  any  number  of  counterparts, 

IN WITNESS VHEREOF, each  party  hereto has caused  this  Agreement 
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